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UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF NEW JERSEY

JACOB GUNVALSON, CHERI AND JOHN | Civil Action No. 08-3559 (WIM) (MF)
GUNVALSON, AS GUARDIANS FOR JACOB

GUNVALSON, AND CHERI AND JOHN
GUNVALSON, INDIVIDUALLY, DECLARATION OF CHERI GUNVALSON

DOCUMENT FILED ELECTRONICALLY
Plaintiffs,

V.

PTC THERAPEUTICS, INC,,

Defendant.

CHERI GUNVALSON, of full age, declares as follows:

1. I reside at 11617 506th Street, Gonvick, Minnesota 56644. 1 am married to John
Gunvalson, and we have three children, Ben (20), Jacob (16) and Kelsey (13), all of whom live
with us, Tam a Registered Nurse with a Master’s Degree in Adult Health Nursing, and John is a
farmer.

2. At an early age Jacob began displaying symptoms of Muscular Dystrophy, and in

1999, he was diagnosed. We had two gene sequencing studies undertaken, which both
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confirmed that Jacob has Duchene Muscular Dystrophy due to a Nonsense Mutation in the
dystrophin gene. One study was undertaken at the City of Hope Hospital in Los Angeles on
behalf of Ohio State University and the other study was undertaken by the University of Utah
Medical Center. True and correct copies of the reports from these two studies are attached
hereto as Exhibits A and B, respectively.

3. Duchene Muscular Dystrophy is a progressive muscular disorder which is the
most prevalent of the muscular dystrophies and the most common lethal genetic disorder
diagnosed during childhood. One in every 7,000 children is born with Duchene Muscular
Dystrophy. There is no treatment for Muscular Dystrophy, and the life expectancy is under 25
years, with death usually caused by deterioration of the pulmonary system. A true and correct
copy of a printout of the DMD entry from the Medline Plus website is attached hereto as Exhibit
C.

4. Jacob was an A student at school and was ambulatory — that is, he was able to
walk — until a year ago. Since March of 2007, Jacob has been confined to a wheelchair and is
losing his upper body strength. Today, he cannot lift a glass of water, feed himself, use a urinal
on his own or transfer himself, and needs help to sit up. A true and correct copy of the report on
Jacob’s physical taken at Cincinnati Children’s Hospital in December of 2007 is attached hereto
as Exhibit D.

5. Approximately fifteen percent (15%) of the patients with Duchene Muscular
Dystrophy have the condition due to the presence of a “nonsense mutation” in the dystrophin
gene, (See Exhibit E.) The nonsense mutation is called a “stop codon” because the mutation
instructs the ribosome within the dystrophin gene to prematurely stop the production of the

protein which provides the connective structure for muscle tissue. (See Exhibit F.) The



mutation is in the X chromosome. Because girls have two X chromosomes, and because only
one chromosome is necessary to produce the protein, it is a disease that is carried by girls but
affects boys. (See Exhibit C.) A true and correct copy of a PTC press release discussing DMD
and how the FDA has accorded PTC124 “fast track™ status is attached hereto as Exhibit E. A
true and correct copy of an article in the Journal Nature concerning the nonsense mutation and a
treatment therefore is attached hereto as Exhibit F.

6. However, there are few approaches to treating DMD which have been tried or
being evaluated. One approach is the use of Gentamicin. Gentamicin is an intravenously
administered antibiotic that, in sufficient doses, is believed to allow the ribosome in the gene to
read through the “stop codon” and continue to develop the protein for muscular connective
tissue. (See Exhibit F.} On information and belief, Jacob is one of less than ten (10) children
with DMD in the United States who have been under long term treatment of Gentamicin, from
January of 2003 to June of 2007.

7. The most promising treatment for DMD is PTC124, a drug that masks the stop
codon and allows the ribosome to direct that the dystrophin be produced to 2 mature cell. (See
Exhibits F-G.) Dr. Lee Sweeney, a physiology professor at the University of Pennsylvania
Medical School who works with PTC Therapeutics, Inc. (“PTC Therapeutics” or “PTC”™), the
Parent Project for Muscular Dystrophy (“PPMD”), and with the clinical trials for PTC124, has
told me that PTC124 is twelve times as effective as Gentamicin and may actually restore
dystrophin to functionail levels. A true and correct copy of an FAQ web page from the PTC
Therapeutics website concerning PTC124 is attached hereto as Exhibit G.

8. PTC124 is manufactured by PTC Therapeutics. On information and belief, PTC

Therapeutics is currently the only company conducting clinical trials on any drug targeted at the



nonsense mutation-caused DMD. PTC Therapeutics participates in a novel joint venture with a
parent group known as PPMD. PTC and PPMD have a close working relationship. (See Exhibit
H.) 1joined PPMD in 2001 and have been very active in the organization. PPMD is composed
of approximately 3,000 parents and relatives of children with Muscular Dystrophy, 50 of which
have contributed at least $25,000 for research. (See Exhibit H.) PPMD has contributed at least
$3 million to PTC Therapeutics for research. (See Exhibit 1) A true and correct copy of an
article from Nature Biotechnology magazine is attached hereto as Exhibit H. A true and correct
copy of a PPMD press release is attached hereto as Exhibit 1.

9. PPMD and PTC describe their collaboration as “Project Catalyst”. (See Exhibit
) According to Nature Biotechnology, “Project Catalyst” creates several benefits for PTC,
including increased access to government funding and advocacy intervention with the FDA and
other regulators, and the PPMD parents have played a critical roll in getting NIH funding for
PTC Therapeutics. (Seec Exhibit H.)

10.  In 2001, I joined the Government Relations Board of PPMD. I helped draft the
Muscular Dystrophy CARE Act, the purpose of which is to equalize funding for Muscular
Dystrophy patients. I also persnaded two of my Congressmen at the time -- Representative
Collin Peterson and the late Senator Paul Wellstone -- to be primary authors for the legislation.
(See Exhibit J.) A true and correct copy of an article from the Star Tribune concerning my
involvement in the push for DMD research funding is attached hereto as Exhibit J.

11. In 2001, I personally met with dozens of Senators and Representatives and spent
the entire year on the telephone calling Congressional offices. Jacob and I persuvaded 235
Representatives and 49 Senators to co-author the Muscular Dystrophy CARE Act, which was the

only disease specific legislation enacted by the 107th Congress. (See Exhibit J.)



12, Prior 10 passage of the Muscular Dystrophy CARE Act, Muscular Dystrophy
patients, on a per patient basis, received but a small fraction of grants and funds, from the
National Institutes of Health and other sources, when compared to other diseases with similar
morbidity outcomes. In 2001, only $14.3 million was allocated by the National Institutes of
Health to Muscular Dystrophy research. The legislation doubled the research in the first year
and grew to $54 million by 2006. (See Exhibit J.)

13.  The legislation also required the National Institutes of Health to establish and
fund Centers of Excellence for treatment of Muscular Dystrophy. After the law was signed on
December 18, 2001, I was appointed to the NIH Review Board to designate the Centers of
Excellence. (See Exhibit J.)

14.  Since 2001 T have continued to advocate in Congress and with the National
Institutes of Health in an effort to increase funding for Duchenne Muscular Dystrophy. Each
year I worked with Bettilou Taylor, the staff director of the Senate Labor, Health and Human
Services Appropriation Committee from 2003 to 2006, in preparing the annual Committee
Report which directs the National Institutes of Health as it relates to grants and funding
proposals. My mission was to make sure that Muscular Dystrophy research was funded at least
equal to other diseases with similar morbidity outcomes.

15.  In 2005, PTC Therapeutics began its first clinical trial — the Phase I trial — of
PTC124, primarily to determine patient tolerance to the drug. I recall a meeting with Claudia
Hirawat, the Senior Vice President for Corporate Development, at a PPMD meeting, where she
told me that one of the hurdles in bringing a drug like PTC124 to market was raising the money
necessary to pay for the clinical trials that test the efficacy and safety of a new drug. Thereafter,

[ urged Dr. Langdon Miller, the Chief Medical Officer of PTC, to file applications for grants



from the National Institutes of Health. He was skeptical of the suggestion, noting that the
applications were very complicated and bureaucratic. Having served on a Peer Review
Committee with NIH in 2003, [ was adamant that PTC should file an application. I told him that
ten percent (10%) of the NIH grant money has to go to private companies and that very few
private companies were applying for it. Based on my direction, PTC applied for, and received,
government grants. Within a year and a half, PTC Therapeutics received a $15.4 million
research grant by NIH to build upon the research paid for by Project Catalyst. (See Exhibit1.)

16. The Phase I trial was administered to healthy adults only. As such, Jacob was not
enrolled. The findings of the Phase I study were very promising.

17. PTC Therapeutics also initiated Phase II trials in late 2005 (see Exhibit E), but
once again, Jacob was not enrolled in the clinical trial. In the Phase II trial, patients would
receive only a 28-day dosage of PTC124. However, prior to its commencement, I asked several
people affiliated with PTC if Jacob should be enrolled. Both Dr. Richard Finkel, head of
pediatric neurology at the Children’s Hospital of Pennsylvania (who was the trial’s “primary
investigator”) and Claudia Hirawat, PTC’s Senior Vice President, told me it was not worth
taking Jacob off of Gentamicin for only a 28-day dosage of PTC124. Specifically, I was told
that, “One in the hand is better than two in the bush.” Had we wanted to enter Jacob in the trial,
he almost certainly would have met the criteria (another boy with the same mutation was
entered), but he did not have a muscle biopsy to confirm this. At the time, I asked Ms. Hirawat if
there were any adverse effects on Jacob for not participating in the trial, and she told me there
were none. I did not have a biopsy performed on Jacob nor attempt to enroll him in the Phase 11

trial in reliance on this statement.



18. On March 30, 2006, PTC Therapeutics announced that the FDA had granted “fast
track status” to the development of the drug.

19. Jacob continued to deteriorate, and concerned with this, I went to Dr. John Parkin,
Jacobs’s pediatrician in Bemidji, Minnesota, and asked him if he would apply for a
“Compassionate Use” exemption from the FDA on behalf of Jacob. In order to qualify for a
“Compassionate Use” exemption the pharmaceutical company must agree to make the drug
available to the physician. (See Exhibit K.) A true and correct copy of a FDA web page
concerning the FDA’s “treatment IND” program is attached hereto as Exhibit K.

20. Accordingly, in March or April of 2006, Dr. Parkin wrote to Dr. Langdon Miller,
the Chief Medical Officer of PTC, requesting that the company make the drug available to him
for a single patient investigative study. (Dr. Parkin’s letter is attached to his declaration, which
has also been submitted herewith.) On April 14, 2006, Dr. Miller responded to Dr. Parkin by
letter, stating that the results of the Phase lla clinical trials would not be known until the end of
2006. Dr. Miller continued that, once patient safety is confirmed with the study, the parties
could discuss an IND “compassionate use” proposal. I was copied on Dr. Miller’s April 14,
2006 reply letter. (Dr. Miller’s letter is attached to Dr. Parkin’s declaration, which has also been
submitted herewith.)

21. On April 24, 2006, 1 received an email from Dr. Russell Katz, the head of the
FDA’s neuron-pharmacological division, suggesting that Jacob apply for a compassionate use
exception in order to receive PTC124 without disturbing any of PTC’s clinical trials. A true and
correct copy of this email is attached hereto as Exhibit L. In his email, Dr. Katz explains that
there are several vehicles through which a patient can get access to an investigational drug if he

or she is not already enrolled in, or eligible for including in, a clinical trial. One approach is



through a “protocol exception” in which the pharmaceutical company will approve the
participation of a patient who otherwise is not qualified to participate in the clinical study if,
without access to the drug, the patient may die or suffer serious consequences. In a protocol
exception, the data from the “excepted” patient would not be part of the report of the original
study, but the patient could be monitored by investigators already familiar with the drug.
Another approach is to obtain approval from the FDA for a single patient IND (a single-patient
study), which also requires the approval of the pharmaceutical company.

22, In his email, Dr. Katz noted that the FDA normally supports requests for
compassionate use exceptions. He also explained that Jacob’s best option would be to request a
protocol exception.

23, Claudia Hirawat is Senior Vice President for Corporate Development at
Defendant PTC. The website for PTC indicates that she is directly responsible for fund raising
and commercial development of the company. I consider Claudia to be my friend.

24. On July 13, 2006, the Gunvalsons attended the Annual PPMD Conference. At the
conference Jacob had a long conversation with PTC’s Chief Medical Officer, Dr. Miller. The
next day my husband and I had a private conference with Dr. Miller. As with all PTC
representatives, Dr. Miller expressed great appreciation to me for my work in Washington and
getting public funding for DMD research. As noted in the Nature Biotechnology magazine NIH
funding was critical to success of the company. (See Exhibit H.) During the conversation, [
asked Dr. Miller if Jacob would get PTC124. Dr. Miller said that the boys in the Phase 1I trial
metabolized the drug faster than expected and that PTC would need to conduct another 28-day
trial at a higher dose. He told me that the Company did not know the right dosage level yet and

they need to get the safety data back. Dr. Miller also said that they needed to figure out the right



dosage level and to do so they may need to do another short trial at higher doses. He reassured
me that, once positive results were back from the trial, Jacob will get PTC124.

25. At this time, I again asked PTC if Jacob should be in the Phase Ila trial. As she
had earlier, Claudia Hirawat again told me not to discontinue Jacob’s then-current Gentamicin
treatment. We were told that Jacob had no better or worse chance to be treated in the future
based on his non-enrollment in the Phase Ila trial. My husband and I decided to listen to the
advice of medical professionals and not place Jacob in the trial.

26. On September 27, 2006, 1 was recognized for my work in getting funding for
Muscular Dystrophy at the Annual Gala of the National Genetic Alliance in Washington, D.C.
Claudia Hirawat, the PTC Senior Vice President in charge of fundraising and corporate
development, also attended the Gala. At the event, Ms. Hirawat expressed great appreciation to
me for my work in getting federal funding for research. At the event I explained to her that I was
frustrated with the delay in getting Jacob access to PTC124. She assured me that Jacob would
get access to PTC124. Ms. Hirawat and a board member of PPMD then invited me to attend a
meeting the next day in Philadelphia to hear a presentation on the results of the Phase Ila c¢linical
study.

27.  The next day I took a train to Philadelphia where PTC announced the successful
results of the Phase II clinical study of PTC124, which were eventually released to the media the
next month. (See Exhibit M.) The preliminary findings were that the children in the study
tolerated the medication and showed increased development of dystrophin, and that there were
no significant adverse effects. (See Exhibit M.) A true and correct copy of an email attaching a

press release announcing these preliminary findings is attached hereto as Exhibit M.



28. That evening a dinner was held at the Loew’s Hotel. Dr. Stewart Peltz, the
President and Chief Executive Officer of PTC, sat next to me at the dinner. Dr. Peltz thanked me
for my leadership in getting federal funding for Muscular Dystrophy treatment. I asked Dr. Peltz
if Jacob could get the drug. Dr. Peltz agreed that Jacob would have access to it.

29. Thereafter I participated in a conference call between Dr. John Parkin and Ms.
Hirawat. I believe the call was made in October of 2006. During the conversation, Ms. Hirawat
made a commitment that Jacob would be given access to PTC124. During this discussion it was
also noted that Jacob was being administered Gentamicin and that, to be enrolled in the PTC124
trial, Jacob would have to get off of Gentamicin for at least 90 days.

30.  In or around March 2007, Jacob lost the ability to walk and has since been
confined to a wheelchair. In May of 2007, Jacob was examined by Dr. Brenda Wong, a child
neurologist at Cincinnati Children’s Hospital. Dr. Wong is a primary investigator in the PTC124
clinical studies at her hospital. Dr. Wong recommended that Jacob discontinue his dosage of
Gentamicin, and that he prepare for enrollment in a PTC124 clinical trial. A true and correct
copy of Dr. Wong'’s report on her examination of Jacob is attached hereto as Exhibit N. At that
time, Jacob had been taking Gentamicin with positive results, but PTC124 was a more promising
treatment for his condition because it appears more effective than Gentamicin and the side
effects of PTC124 are much less severe than Gentamicin.

31. On July 11, 2007, PTC and PPMD announced that PTC and the University of
Pennsylvania had jointly received a $15.4 million research grant to develop PTC124. (See
Exhibit 1.) The next day, I attended the annual PPMD Conference in Philadelphia. At the
conference, on July 14, 2007, 1 had another conversation with Dr. Peltz, the CEQ of PTC. Dr.

Peltz once again thanked me for my role in getting funding for Muscular Dystrophy research in
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general and PTC Therapeutics in particular. I asked Dr, Peltz if Jacob could get the drug. Dr.
Peltz responded that Jacob should have been enrolled in a previous clinical trial. Distressed by
that comment, 1 went to Claudia Hirawat, who then invited Jacob and me to visit her at her home
and tour the company headquarters.

32.  Jacob and I then stayed with Ms. Hirawat at her home. During the visit, Claudia
again represented to Jacob and I that the company was working to include Jacob in a trial.

33. In October and November of 2007, Ms. Hirawat and I exchanged a number of e-
mails concerning Jacob. On October 10, 2007, she told me that she was thinking of Jacob, and
reminisced about our stay at her home and Jacob’s desire to eat a New York pizza. (See Exhibit
(0.} On October 25, 2007, Hirawat told us by email that PTC was in final discussions with the
I'DA regarding next steps for its clinical studies, and what those steps could mean for Jacob;
additionally, she wrote that she and her husband were touched by our visit to their home, she
kept all of Jacob’s photos at the top of her desk, and that she considered the Gunvalson family to
be her friends. (See Exhibit P.) True and correct copies of these emails are attached hereto as
Exhibits O and P, respectively.

34. On October 18, 2007, PTC announced the results of its Phase Ila clinical trial
involving many patients administered PTC124. The drug was reported to be successful, with
improved dystrophin presence, increased physical activity and no serious side effects reported.

35. Throughout this process PTC Therapeutics led me to believe that Jacob was going
to be enrolled in a trial or at least to have access to the drug by January of 2008. Bolstered by
the news concerning the Phase Ila trial, especially in light of Dr. Miller’s earlier promises
regarding access to PTC124 once safety and efficacy were reported, I contacted PTC’s patient

liaison, Diane Goetz, about Jacob receiving PTC124 through a compassionate use exception. On
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November 26, 2007, I had a conversation with Ms. Goetz, who advised me that Jacob could not
use the drug under an expanded use protocol but that he would be able to get the drug in a
different way. I was ecstatic and I called a number of people to let them know that we were
getting into a clinical trial and Jacob would be receiving PTC124.

36.  Despite Ms. Goetz’s promises, [ was told by Claudia Hirawat that Jacob’s status
was still up in the air. Concerned by this, I emailed Ms. Goetz on December 30, 2007 and asked
her what Ms. Hirawat had meant by her statement. (See Exhibit Q.) Ms. Goetz responded that
Jacob did not qualify for the Phase IIb trial because patients have to be ambulatory in order to
measure their progress. (See Exhibit R.}) She began the process of backpedaling off of PTC’s
commitment to provide PTC124 to Jacob by stating that the company was looking for another
study that Jacob might be able to enroll. Finally, she admitted that, as patient liaison, she was
not aware of what “protocol exception” meant. True and correct copies of these emails are
attached hereto as Exhibits Q and R, respectively.

37. By December 29, 2007, I also had learned that PTC was enrolling patients in an
extension of the Phase 1la clinical trial. As I understand it, this Phase Ila trial extension is only
available to those patients previously enrolled in the initial Phase Ila 28-day trial. Therefore,
despite Ms. Hirawat’s promises to us to the contrary, Jacob is now denied from participating in
the Phase Ila extension based on its protocol.

38. On January 1, 2008, I replied to Ms. Goetz’s December 29 communication by
email, indicating that Dr. Russell Katz, the director of the FDA’s neuron-pharmacological
division, had suggested that Jacob receive PTC124 through a protocol exception and that he
would consider an expedited review of Jacob’s need for PTC124. 1 explained that my

understanding was that the FDA wanted to expand use of protocol exceptions, especially in rare
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subgroups such as Jacob’s, to provide more safety data in a controlled setting. 1 then reiterated
my request that Jacob be allowed access to PTC124 in the Phase Ila extension as a protocol
exception. A true and correct copy of this email is attached hereto as Exhibit S.

39. On January 4, 2008, without explanation as to why Jacob could not receive a
protocol exception, Ms. Goetz, on behalf of PTC, denied our request. A true and correct copy of
this email is attached hereto as Exhibit T,

40.  Not satisfied with this response, I contacted Bettilou Taylor, staff director of the
Senate Labor, Health and Human Services Appropriations Committee. On January 14, 2008,
Ms. Taylor sent Ms. Goetz an email specifically asking why PTC “won’t grant a protocol
exception for Jacob”, especially because the FDA was “encouraging companies to grant
exceptions to provide as much [information] as possible about the side effects from the drug”.
Eleven days later, on January 25, 2008, Diane Goetz responded to Ms. Taylor by stating, again
without explanation, that PTC would not provide PTC124 to Jacob in connection with a protocol
exception. A true and correct copy of the email string containing both of these emails is attached
hereto as Exhibit U.

41. Finally, on April 12, 2008, I was told that the company did not know when or if
Jacob would ever get the drug. On April 23, 2008, PTC announced the commencement of yet
another clinical study, this one a Phase IIb study. A true and correct copy of PTC’s press release
announcing this study is attached hereto as Exhibit V. The Phase IIb study has already
commenced. It is an international study, and one of the criteria is that the patient still be
ambulatory. Jacob is no longer ambulatory, so he is not eligible under the study protocol to

participate.
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42.  PTC is also extending the Phase Ila study for a longer-term (96-week) review of
PTC124 on children with DMD. This study is taking place at three locations — the Cincinnati
Children’s Hospital, the University of Utah, and the Children’s Hospital of Philadelphia. The
only children eligible for inclusion in this Phase Ila extension are those that participated in the
previous Phase Ila study. Because we were told not to enroll Jacob in that study and he did not
participate in it, Jacob is not eligible to participate under the Phase Ila protocol. The start of each
individual child’s treatment is staggered, although parents of children enrolled in Phase Ila have
been told the study will commence in late July or August. Prior to receiving PTC124, each child
much undergo a thorough examination by one of the physicians running the study. Included in
this examination is an invasive muscle biopsy to examine the child’s dystrophin levels. (As a
note, other non-ambulatory children with Jacob’s form of DMD will be enrolled in this Phase Ila
extension study.)

43.  There is a six-month waiting list for an appointment with Dr. Brenda Wong, the
lead researcher for the Phase Ila study at Cincinnati Children’s Hospital. Jacob has an
appointment with Dr. Wong on August 6, 2008. At that time, Dr. Wong will perform a thorough
examination of Jacob. She could also perform a muscle biopsy, although because it is very
invasive, we would only do this if it could lead to Jacob receiving PTC124. At that time,
therefore, Jacob could be prepared — from a medical perspective — to begin treatment on
PTC124. However, Dr. Wong would still need some authorization to provide Jacob PTC124
outside the study protocols.

44, On information and belief, there are less than a dozen children — Jacob is perhaps
the only one — that could participate as a protocol exception in the Phase Ila trial extension

because so few children have DMD due to the nonsense mutation (the only form of DMD that

14



PTC124 treats). Children with DMD die by 25, with some dying as young as 13. Usually,
children younger than 15 are still ambulatory and are therefore eligible for the Phase IIb study.
On information and belief, many over 18 are on a ventilator and therefore would not participate.
Further, to participate in the studies, a child must not only receive a DMD diagnosis but have his
genes sequenced — this is very expensive and thus many patients forego it. Finally, most,
perhaps all, of those children who meet these criteria were already in the Phase Ila study, and are
therefore already eligible for the extension of the study.

45.  If Jacob cannot be enrolled as a protocol exception to the Phase Ila study, we
would alternatively place him in a single-patient IND under the care of Dr. John Parkin or
another physician who could supervise the study, on approval from the FDA.

46. As part of the conditions of Jacob’s treatment with PTC124, Jacob, John and I
will sign a full release concerning liability and any necessary “informed consent” document, pay
for PTC124 and its administration, undertake the necessary applications to secure approval from
the FDA for a “compassionate use” exception, and complete any other task necessary to secure
Jacob access to PTC124,

47. We have requested that PTC Therapeutics enroll Jacob as a protocol exception in
the Phase Ila study extension or permit him to undergo a single-patient IND. Unfortunately, on
July 1, 2008, I was told by Dr. Miller and others at PTC that the company would not permit
Jacob to receive the drug as either a protocol exception or single-patient IND. PTC Therapeutics
also told me that no new trials with different inclusion criteria are being planned or even
contemplated, meaning it is probably a number of years before such studies would begin due to

inherent and necessary procedures to commence them.
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48. Jacob was ambulatory until March 2007. At that time, he fell and we believe that
he probably suffered a compression fracture of the spine. He was then fitted with Kafo braces
which permitted him to stand up and walk. In March of 2007 Jacob could pick up a glass of
water and drink it. He could use the toilet by himself. He could sit up in bed without help and
transfer himself to a chair. Throughout 2007 Jacob could utilize a scooter.

49, By March of 2008 — just one year later — Jacob was no longer able to utilize his
braces in an efficient manner, as his musculature has deteriorated such that the Kafo braces are
of no more assistance. Jacob now has to use a power chair. He has continued to deteriorate to
the degree that he needs assistance to transfer from the power chair to the toilet and he can no
longer lift a glass of water. As a registered nurse with 26 years of experience, it is my opinion
that Jacob’s condition will continue to deteriorate and that, without intervention, he will die
within the foreseeable future. Unless he has access to PTC124 in the near future, through either
a protocol exception in the Phase Ila study extension (at Cincinnati Children’s Hospital) or a
single-patient IND, Jacob will not be alive, or at least will be so incapacitated that he will not be
able to participate, by the time any future clinical trial begins.

50. In reliance upon PTC’s statements that there would be no negative impact on
Jacob based upon not participating in the Phase II or Phase Ila 28-day studies, John and | did not
enroll him in those studies. However, based on the Phase [la study extension’s protocol
requirement that a patient have been previously enrolled in a PTC124 study, it is clear that Jacob
has been shut out for the simple reason that we listened to, believed and acted upon PTC’s
promises.

51. On repeated occasions, Dr. Miller, Dr. Peltz, Ms. Hirawat, and Ms. Goetz told me

that Jacob would have access to the drug.
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52.  In reliance upon Jacob having access to the drug, his dosage of Gentamicin was
terminated in June of 2007.

53.  Over the past two and one half years, representatives of PTC repeatedly raised my
expectations about Jacob’s access to PTC124, At several points it was made clear to me, by
word and by deed, that the biggest obstacle to getting Jacob access to the PTC124 was to finance
the clinical trials necessary to demonstrate efficacy and safety. PTC made it clear to me that my
work on Capitol Hill was key to getting DMD funding. I was successful in getting funding for
Muscular Dystrophy, and the clinical trial results have been positive, but PTC will still not give
my son access to PTC124.

54.  The longer Jacob does not have access to PTC124, and fhe more he deteriorates,
the less likely he is to benefit from the drug.

I certify that the foregoing statements made by me are true. 1 am aware that if any of the

foregoing statements made by me are willfully false, I am subject to punishment,

(Méjunvw@dm

CHERI GUNVALSON

2o
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EXHIBIT A



Dear Parents of Jacob Gunvalson,

We have finally completed the DNA study looking for stop codons in the Duchenne
muscular dystrophy gene. The study has been grueling but rewarding in many ways. We
worked with an outstanding laboratory of molecular genetics in California under the
supervision of Dr. Steve Sommer. Due to his expertise we have found more mutations of -
the dystrophin gene than ever predicted from previous studies. In the population we
“studied we found about 75% of patients had a mutation of the dystrophin gene. More
than one-third of these are stop codons and two-thirds represent other types of mutations.
The note below will indicate either (A) stop codon or (B) other type of mutation.

We feel that vou should have this information but you must understand that this was a
research study and we cannot be liable for the results of the study. Every result should be
verified in a commercial laboratory before using the information for any reason in the
future. For example, if this information is to be used to guide treatment for the disease,
or applied to other family members for carrier detection, or used for prenatal diagnosis,
the findings must be rechecked. We take no respounsibility for the results.

|- :=e case of vour son. the finding Fom the research study indicated 1Ay Stop codon
rmutation: A causative mutation was found in the dystrophin gene representing a
nonsepse mutation in exon 35, C119, with an Amino Acid Change of gln>ter. The
information is summarized below.

Exon

NT No.

NT Chaunge

Codon

A Chapge

Type

Hemi/Het

5

563

T

119

gin>ter

Nonsense

Hemi

If you have any questions, please call my office at 614-293-4962. We would also be ?,(ﬁ
happy to see you for an appointment to further explain the resuls of this study. /2,
e

Sincerelv. /\2:1
| a0 X &

Jerry R. Mendell, MD
Kurtz Chair and Professor of Newrology

The Ohio State University Hospitals / The Arthur G. James Cancer Hospital end Research Institute /7 College of Medicine and Public Health
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UNIVERSITY
of UTAH

Depariment of Human Gonetics

Ms, Cheri Gunvalson
Rt. 1, Box 206
Gonwick, MN 560644
Re: Jacob Gunvalson
October 27, 2003 DOB: 10/5/91

Pear M:. Ganvalson:

Some tihe £go you consented to participate in a rescarch study to jdentify rmetations or changes in genes
respensible for inherited neurologic discases. In your family we searched for mutations in the dystrophbin
gene, which canse both Duchenne and Becker muscular dystrophics. We have developed a new tosting
method that aliows us to identify dystrophin gene mutaticns not previeusly detectable with current,

i commercially available testing 1echniques.

We are writing to inform you that we have completed sequencing the dystrophin gene for Jacob and the
results are below.

Jacob’s (est results demonsirated a disease-causing prematare stop mutation:

Exon | Nucleotide®* | Nucleetide Codon Amino Amino acid ‘| Mutation type
. chanpe acid chanpe
S 353 C—=T CAG — TAG 119 Gin — STOP Prematurg stop |

*The nucleotide poxition is based on the nuinbering [rom he translation injtintion it (start codon) of the dysurophin mRNA
soquence whith encodes the mojor isofonm in muscle (Dpé2 7). This referencs sequence is availabie in GenBank under the
socession number NM_004005,

1 is important for you 1¢ understand that this testing was performed in a rescarch laboratory and results

should be verified in a commercial laboratory before using the information for any reason in the future. Fer
- example, if this information 5 to be applied 10 other family members to determine carrier statns, or used for
prenatal diagnesis, the findings should be re-confirmed in a clinical laboratory.

Gerelie counscling regarding this information is avaitable to you. Please contact Karin Dent, Genetic
Coynselor, st the number below with any questions or concemns you might have. We can also provide
comtact information for genclic counselors availablc to you in your prea. Again, please do not hesitate lo
contact us with questions regarding this information.

Sincerely,

,&/E’L.J&H /,{251, . A ,éN
arim &

“Bent, M$

Kevin M. Flanigan, MD

Assistant Professor of Neurology, Pathology, Ceriified Genelic Counsalor
Human Genetics and Pediatrics Department of Pediatrics

(801) 587-5540 . (801) 581-6936

tecles Instisute of Humaon Genetics
}5 North 2030 Eosy, fioom 2100 .
Salt Lake City, Utsh 54112-5320 Step Coden (Rev. | Va2
(BO1)581-4422
TAX (BOV) 581-7726
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Search MedlinePlus
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Medical Encyclopedia
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Puchenne muscular dystrophy

Prinfer-friend E-mall o
I% vergion 4 a friend

Contents of this page:

o llustrations o Treatment
¢ Altenative Names » Support Groups
e Definition s OQuilook (Prognosis)
» Causes » Possible Complications
s Symptoms « When to Contact 2 Medical Professional
= Exams and Tests » Prevention
Blustrations
rx T WY
X-linked X-linked Xdinked
recessive recessive recessive
genetic genetic genetic
defects - how defects - how defects
boys arg qirls are
affected affected
Alternative Names Retumiiop

Pseudohyperirophic muscular dystrophy; Muscular dystrophy - Duchenne type

Definition gRetumiofop

Duchenne muscular dystrophy is an inherited disorder, characterized by rapidly-worsening muscle weakness that starts in the
legs and pelvis, and later aifects the whole body.

Causes Refumiiop

Duchenna muscular dystrophy is a rapidiy-worsening form of muscular dystrophy. It is caused by a defective gene for dystrophin
{a protein in the muscles). However, it often occurs in people without a known family history of the condition. This disorder is
marked by worsening loss of muscie funciion, which begins in the lower limbs.

Duchenne muscular dystrophy is inherited in what is known as an Xdinked recessive pattemn. The defective gene is found on the
X chromosome. Because women have two X chromosomes, if one contains a normal copy of the gene, that gene will make
enough of the protein to prevent sympioms. But boys have an X chromosome from thair mother and a2 Y from father, so ifthe X
chromosome is defective, there is no second X to make up for it and they will develop the disease.

hitp://www nlm nih.gov/medlineplis/ency/article/000705 htm 5/472008
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The sons of carrier females (women with one defective chromosome but no symptoms themselves) each have a 50% chance of
having the disease, and the daughters each have a 50% chance of being carriers.

Symptoms usually appear before age 6 and may appear as early as infancy. There is progressive muscle weakness of the legs
and pelvis, which is associated with a loss of muscle mass (wasting). Muscle weakness also occurs in the arms, neck, and other
areas, but not as severely or as early as in the lower half of the body.

Calf muscies Initially grow larger — the enlarged muscie fissue is eventually replaced by fat and connective tissue (a condition
called pseudohypertrophy). Muscle contractures occur in the legs. Thus, the muscles are unusable because the muscie fibers
shorien and fibrosis (scarring) occurs in connective tissue.

By age 10, braces may be required for walking, and by age 12, most patients are confined io a wheelchair. Bones develop
abnormally, causing skeletal deformities of the spine and other areas.

Muscular weakness and skeletal deformities contribute to frequent breathing disorders. Cardiomyopathy occurs in almost all
cases. Intellectual impairment may occur, but it is noi inevitable and does not worsen as the disorder progresses.

Duchenne muscular dystrophy occurs in approximaiely 2 out of 10,000 people. Because this is an inherited disorder, risks include
a family history of Duchenne muscular dysirophy. in contrast, Becker muscular dystrophy is a form that progresses {gets worse)
much more slowly.

Symptoms  Retum fo top

» Muscle weakness

o Rapidly progressive

o Frequent falls

o Difficulty with motor skills (funning, hopping, jumping)
Progressive difficulty walking

o Ability to walk may be lost by age 12
Fatigue
Inteliectual retardation (possible)
Skeletal deformities

o Chest and back (scolicsis)
Muscie deformities

o Coniractures of heels, legs

o Pseudohyperirophy of calf muscles

Exams and Tests Returnifotop

Muscle wasting (atrophy)} begins in the legs and pelvis, then progresses to the muscles of the shoulders and neck, foliowed by
ioss of arm muscles and respirafory muscles. Calf musde enlargement (pseudohypertrophy) is quite obvious.

Cardiomyopathy is commonly present, but signs of congestive heart failure or arthythmias (rregular heartbeats) are rare.
Respiratory disorders are common during the later stages, including prieumornia and aspiration of food or fluid into the lungs.

A serum CPK is highly elevated.

A neurological exam shows weakness and lack of coordination or balance.

An EMG (electromyography) shows that weakness is caused by destruction of muscle fissue, rather than nerve damage.
A muscle biopsy confims the diagnosis.

Treatment gefumiotop

There is no known cure for Duchenne muscular dystrophy. Treatment is aimed at control of symptoms 1o maximize the quality of
life. Gene therapy may become avaiiable in the future.

Activity is encouraged. Inaciivity (such as bedrest) can worsen the muscle disease. Physical therapy may be helpful to rmaintain
muscle strength and function. Orthopedic appliances (such as braces and wheelchairs) may improve mobility and the ability for
self-care.

Support Groups  Reium o fop

http://www.nlm.nih.gov/medlineplus/ency/article/000705 him 5/4/2008
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Cincinnati
\ Children's NEW PATIENT VISIT ENDOCRINOLOGY

Division of Endperinslogy 12/08/2007

RE: GUNVALSON, JACOB

Sweert Hendwerger, MD DOB: 10/05/199]

Direceor MRN# 1360556

Pritippe Backelsaw, MD ACCTH: 167023852

Naucy Criownins, MD Dov:

Lewrence M. Doisx, MD Requesting Physicien: WONG, BRENDA, M.,

Deborsh A, Elder, bID
Jonathsn D. Xatz, PeD .

Devid 4. Kieis, MD, PrD Reason for consvitation: Bvaluation of endocrine issues rssociated with Duchenne muscular

David R, Repeske, PhD, MDr dystrophy and its treatment, in particular, severs growth failure end pubertal delay.

Suszn R. Rose, MD

Pezey Stummer, B0 Medications: Deflazasort 6 mg daily, AndroGel 1,25 grams (1 sctustion via pump) daily (since
September 2007), vitamin D 1000 iu daily, OTC multivitamin ) tablet daily, Cozaar 50 mg daily,

Beb Neumitas, CPA metoprolol 25 my daily, Fosamax 35 mg weekly, calcium 600 mg deily, MireLax 34 mg dzily,

Busincxs Dircorar Xanax 0.25 mg tablet, helf-tablet as needed, Juven 2 packets twice daily.

History of preseat illpess: 1 had the pleesure of seeing Jacob, aged |6~vears-2-months, for
initial consuMation for evahistion of endocrine issues associated with treatment for Duchenns
muscular gystrophy. Jacob has been on stereid therapy from the age of & years, initinlly with
prednisone, followed by duily deflazacort from age 9 years. Jacob's main concerns were his short
stature and lack of growth, s well as his pybertel delay. His questions included wenting 16 know
why he wes not growing, whether he could stert growth howmons, potential benefits snd
concerns related to prowth hormone use, whether his testosterone dose was sppropriate, end
whether testosierone therapy at this stape would compromise his height potentiel. Jacoh was
previously of average height (around the 50th percentile) end "skinny" before starting steroids.
He has had no apprecieble pain in beight since he was 8 yeers old (2nd grade). He is concerned
about his short stature, end would be very interested in growth hormone therapy if possibie. He
hes had weight gain since starting steroids, but this has hot been excessive. There hes been no
evidence of puberizl development, and biochemical testing confirmed prepubertal levels of
testosterone on May 31, 2007. After discussion with rayself and Dr. Wong, 2 low-dose of
AndroGel was sterted on September 16, 2007, Growth hormome stimulation testing was
underteken, znd this showed normel stimulated growth hormone Jevels. Jacob elso has a history
of osteoporosis; he had & "presumed spine compression freciure” in Merch 2607, although this
wzs net confirmed on CCHMC x-rays. Uncorrected lumber spine Z-scores by DEXA scen were
3.5, or -2 when comected for a bone age of 8 years, low for age.

Birth bistery: Do at 38-weeks' gestation by nomsl vaginal delivery. Birth weight 7 pounds,
15-1/2 ounces. Neonaral period normal,

Bevelogment: Early milestones normal, but walked around 15 months,

Soctal kistory: Jacob lives in northern Minnesete. He Is in 10th grade, an A-grade student, and
is actueily top of his cless.

Past medica) history: Duchenne musculer dystrophy, elthough was initially diagnosed with
Becker muscular dystrophy. Glucocorticoid therapy from aged § years, initially preduisone,
followed by the deflezacort from age O years. After decline in motor function in 2004, he was
Cincignati Children’s Hospital Mediosl Cantsr
MLC 7012, 3333 Burnet Avenus, Cincimmati, OH 45228.3039 513-635-4744  TPax 51%.536.7486
vy cincinnatichildrens org
An Equal Opporunity Employer

&= GUNVALSON, JACOB 01360556 187023852 gunntq (Printed from Charthizxx)
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trested with intravenous gentamicin, bt this was evenstuslly discomtinued, He expenenced loss
of independent mmbulztion af 15-1/2 years. Other issues inelude vitamin I deficiency. concem
for insulin resistance, and asymptomatic cetarscts. He hes sinus tachycardia, trested with 2
beta-blocker and losartan. He has an 11 degree sgoliosis.

7

e
!

k-

]
f

B
==

Family histery: Mother stands at 5 feet, 7 inches. Father stands &t 6 feet, 2 inches. Bis
midparental height is 185.6 cm (90th percentile). Mother had early puberty, but father had &
history of coustitutions! deley of growth and development. There is no other significant femily
history.

Review of systems: Otherwise nencontributory.

Physica) exeminstion: Height unable to obtain (unable to stand straight unassisted). Weight
41.1 kg (< 3rd percertile). Arm span 144 cm (measured by myself, approximately -3.6 SDS).
Body mass index 19.8 kg/m2. Body surface area 1.3 m2. Vital signs: Pulse 106 per mijmue,
blood pressure 100/64. Jacob was en extremely intelligent, delightful yowng man He hed mild
Cushingoid features. There was no scanthosis nigricans. There was po sigmificant facial hair.
Oropharynx was clear. His thyroid waes not enlarged. Cardiovascular, respiratory ard sbdominal
systems appeated normel. He had no axillary hair or apoerine sccretion. He declined genital
examiration, snd detsils will be obtained from his primary care physician., He wes
nonambulatory, although he had long-leg braces for standing.

Laborzicry evabustion: Results from his endocring eveluation in May znd June 2007 ate =8
follows: Peak prowth hormone foliowing provocative stimulation with arginine and clonidine
wss 17.5 ng/mL (noemal). IGF-1 was 591.2 ng/mL (358.0 to §70.0) and IGFBP-3 was 5.1 mg/L
(3.5 to 10.0). Totel T4 was 10.1 meg/dL, free T4 wes 23 ng/dL, end TSH was 0.9 min/ml
(normel thyroid function). Total testosterope was 12 ng/dL (prepubertal level), LH was 4.2
mbw/ml and FSH was 7.8 miu/mL. Fasting insulin was 22.9 microunitsinl and ghicoss was 78
mg/dL {nosmel fasting ghucose; insulin level is slightly slevated for prepubertal state,
pondiagnostio bur suggestive of insulin resistance), 25-hydroxyvitemin D was 18.9 ng/ml
{suboptimal),

Results from this visit: Fasting glucose 79 mg/d], insulin 26.4 microUn/ml, 1otal cholestero} 208
mp/dl, KDL 59 mg/dl, LDL 111 mgfd] (upper normal range), triglycerides 181 mg/d] (elevated),
25dnydroxyvitamin D 41.5 ngfml (good levels), urine Ca/Cr 0,36 (elevated), testosterone 220
ng/dl, LH 3.8 mUn/mtl, FSH 13.4 mUn/ml. '

Spine x-rays on May 30, 2007 showad levoscoliosis of 11 degrees, demineralized bones, but no
Jefinits compression fracture.  Spine x-rays st this visit showed no significant spinal eurvature
on the AP view. There was Joss of height of the L3 through LS veriebrae when compered to his
prior sudy. His bones looked osteoporotic.

Bone age on Msy.?»u, 2007 was 9 years (rezd by mysell), very delaved and consisient with ege of
starting glucocorticoid therspy.

Assessmemnt:
1. Duchenne muyscules dystroplry.
2. Chronie glueocorticoid therapy since zge § years.
Cincinmetl Children's Hosphud Medical Center
WMLC 7012, 1333 Buene: Avenue, Cincianzd, OH 45228-3035  513-636-4744  Fox S13-636-7486
www.cinsinnatichildrens.org
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3. Severe short stature / growth failure (5o eppreciable height gain since age 9 years), with arm
span -3.6 SDS. Growth hormome testing implies he is growth hormone sufficient. The
pathogenesis of his growth failure, while idiopatii, is likely related o his chronic glucocorticoid
sdministration.

4, Excess weight for height.

5. Delayed puberty, on testosierone since September 2007.

Plan:
1. Lebaratory evaluation, including testostsrone ievel (see above).
2. Review bane age (see above).
3, Obtain previous growth records end report of pubertal staging from primary cars physicizn.
4. Contitue 1esiostsrone 2t 1.25 grams AndroGel daily.
5. Stam growth hommone. We discussed in detail the results of Jacob's growth hormone
stmulstion testing, end the etiology of his growth failure likely relsted to chromic high-dose
ghicocorticaid administration, We discussed the potential benefirs of height gein and improved
body composition with growth hormone, and supporting literature on the positive effests of
growth hormene therapy in patients with glucocorticoid induced growth fzilure (such &s juvenile
rheumatoid arthritis) s well as idiopathic short stature. We discussed potential side efiecis of
growth hormone, including fluid retention, headache, slipped capital femoral epiphysis,
scoliosis, carbohydrate intolerance/diabetes. We discussed potential concerns in Jacob's situetion
of pre-existing mild scolicsis, with risk of progression due to his neuromusculer condition, and
that this would have to be carefally monitored. We discussed additional potential benefits on
nenromuscular function including puimonary function and bone mineralization.
6.1 plan 1o see Jacob about 4 to 6 months after starting growth hormone, when he is next back in
Sigol RLIAR 1. Rutter, MLD.
1211972007 1612 BST

Meilan M Rutter, MD.
Assisient Professor of Pediatrics
Division of Endocrinclogy

D: 12/DR/2007 12:15:26  Job#27658409 T: 12/08/2007 12:46:35  Doc#21919726 MMR/JeAR300%

cer Hospital Chart
Private Chart
Brenda Wong, ML.D.
Meilan Rutter, M.D.
Wir. and Mrs. Gunvalson
Clinical Concierge
Naroong 8, Division of Primonary Medicine

John Perkin, M.D.

Merit Care Clinic Bemidii North
1705 Asmn Strest Northrwest
Bemidii, MN 56601

Cincionati Chiildren’s Hospitel Medieel Caoter
MLC 7012, 3333 Bornet Avenue, Cinginnai, OH 45229.3039 513-836-4744  Fax 513-636.7486
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Ax Bousl Oppartenity Employer

) GUMVALEON, JACOB 01350558 167023852 gunnSg (Printed from Charthiax)
Erdo New Visit Clinic Letter - Trans - Page 3/3 Job 195681 (D4/23/2008 05:48) - Page 3 Doc#



EXHIBIT E



RIUSCUl&T D ¥ SU‘OP’hy Leading the Duchenne muscular dystrophy communis

En Espafiol

a s

Breaking News

Understanding
Duchenne

Duchenne Research

Duchenne Treatment /
Gare

Educational Issues
Emotional Issues
Advocacy Cenier

a Project Catalyst &
W PTCi24

Info / Resources
About PPMD

DRCE

Fundraising Center

| Want 1o join the PEMD

family? Please reqister
here.

Username

Pessword

togin

Forgof Password?

{©) Run for Our Sens
| [& Pat's Journal
& Wessage Board
$— Donate Now

fr;f Merchandise

http://www.parentprojectmd.org/site/PageServer Tpagename=pc_pr060330

-— = —— -

Site Miap Privacy Poiicy Search:

Frojec: Cawslyst & PTC124
+ Project Catalyst & PTC124 = Press Release
PTC Therapeutics Receives Fast Track

Designation for PTC124 in the Treatment of
DMD

SOUTH PLAINFIELD, NJ March 38, 2806 - PTC Therapeutics, Inc. {PTC), a biopharmacautical
company focused on the discovery, developrnent, and commerdialization of small-molecule drugs
that target post-transcriptional control processes, today announced that the company has been
granted Fast Track designation from the United States Food and Drug Administration (FDA) for the
development of PTC124 for the treatment of Duchenne muscular dystrophy (DMD) due to a
nonsense mutation in the dystrophin gene. in Decamber 2004, PTCG124 was granted Orphan Drug
designation by the FDA for the treatment of DMD. PTC124 is currently in Phase 2 ciinical frials in
DMD and cystic fibrosis (CF) in cases in which a nonsense mutafion is the cause of the disease.
PTC expects to complete these Phase 2 ciinical trials in the second half of 2006.

The Fast Track program is designed to facilitate the development and expedite the review of new
drugs that are intended to treat serious or life-threatening conditions and that demonstrate the
potential fo address unmet medical needs. Development programs receiving Fast Track
designations typically receive FDA priority review (6-month ve. standard 10-month review).

*Fast Track designation in DMD is an additional important element in the development of PTC124,”
said Stuart W. Peltz, Ph.D., Prasident and CEQ of PTC. "DMD is an unmet medical need where
only palliative options are currently available. We hope PTC124 will represent a therapeutic option
for patients with DMD due to a nonsense mutation.”

ABOUT PTC THERAPEUTICS, INC.

PTC is a biopharmacsufical company focused on the discovery, development, and
commercialization of orally adminisiered, proprietary small-moleculz drugs that target post-
transcripfional control processes. Post-transcriptional confrol processes are of central importance
to the regulation of the rate and timing of cellular protein production. PTC has assembled
proprietary technologies and extensive knowledge of post-transcriptional control processes that it
applies in its drug discovery and development activities. PTC’s current pipeling of clinical and
preciinical product candidates addresses multipie indications, including genetic disorders,
ohcology, and infectious diseases.

ABOUT PTC124

PTC124 is an orally deliverad investigational product candidate in development for the treatment of
genetic disorders due fo nonsense mutations. Nonsense mutations are single-point alterations in
the genetic code that prematurely halt the translation process, producing a shortened, non-
functional protein. In pre-clinical {rials, the administration of PTC124 allowed the restoration of the
production of full-length, functional proteins. PTC124 has demonstrated activity in preclinical
genetic disease models harboring nonsense mutations. In Phase 1 dinical trials, PTC124 was
generally well iolerated, achisved targef plasma concentrations that have been associated with
acfivity in preclinical models, and did not induce ribosomal readthrough of normal stop codons.,
Pharmacokinetic modeling of the Phase 1 results allowed development of a dosing regimen for the
Phase 2 studies in cystic fibrosis (CF) and Duchenne muscular dystrophy (DMD). It is estimated
that 10% of the cases of CF and 15% of the cases of DMD are due to nonsense mutations. PTC
believes that PTC124 is potentizlly applicable to a broad range of other genetic disorders in which
a nonsense mutation is the cause of the diseass. The FDA has granted PTC124 Fast-Track
designation and Orphan Drug designations for the treatment of CF and DMD due to nonsense
mutations. PTC124 has also been granted orphan drug status for the treatment of DMD and GF by
the Committee for Orphan Medicinal Products (COMP) of the Eurcpean Medicines Agency
(EMEA). PTC124's development is supported by grants from the Muscular Dystrophy Association
{MDA)}, Cysfic Fibrosis Foundafion Therapeutics, inc. (CFFT), FBA’'s Office of Orphan Products

5/4/2008
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PTC124 targets genetic disorders caused by nonsense

mutations

Ellen M. Welch'~, Elisabeth R. Barton™, jin Zhuo', Yuki Tomizawa®, Westley J. Friesen’, Panayiota Trifillis!,
Sergey Paushkin', Meenal Patel', Christopher R. Trotta', Seongwoo Hwang!, Richard G. Wilde!, Gary Karp’,
James Takasugi', Guangming Chen’, Stephen Jones’, Hongyu Ren’, Young-Choon Moon?, Donald Corson’,
Anthony A. Turpoff', Jeffrey A. Campbell', M. Morgan Conn’, Atiyya Khan!, Neif G. Almstead?, Jean Hedrick!,
Anna Mollin’, Nicole Risher!, Marla Weetall’, Shirley Yeh!, Arthur A. Branstrom?, Joseph M. Colacino!,

John Babiak’, William D. Ju’, Samit Hirawat’, Valerie J. Northcutt', Langdon L. Miller’, Phyllis Spatrick®, Feng He?,
Masataka Kawana®, Huisheng Feng?, Allan Jacobson?, Stuart W. Peltz' & H. Lee Sweeney?

Nonsense mutations promote premature transtational termina-
tion and cause anywhere from 5-70% of the individual cases of
most inherited diseases'. Studies on nonsense-mediated cystic
fibrosis have indicated that boosting specific protein synthesis
from <1% to as little as 5% of normal levels may greatly reduce
the severity or eliminate the principal manifestations of disease™,
To address the need for a drug capable of suppressing premature
termination, we identified PTC124-—a new chemical entity that
selectively induces ribosomal readthrough of premature but not
normal termination codons. PTCI124 activity, optimized using
nonsense-containing reporters, promoted dystrophin production
in primary muscle cells from humans and mdx mice expressing
dystrophin nonsense alleles, and rescued striated muscle function
in mdx mice within 2—8 weeks of drug exposure, PTC124 was well
tolerated in animals at plasma exposures substantially in excess
of those required for nonsense suppression. The selectivity of
PTC124 for premature termination codons, its well characterized
activity profile, oral bioavailability and pharmacolegical prop-
erties indicate that this drug may have broad clinical potential
for the treatment of a large group of genetic disorders with limited
or no therapeutic options.

Nonsense mutations give rise to in-frame TUAA, UAG or UGA
codons in the messenger RNA coding region, lead to premature trans-
lational termination and truncated polypeptide products, and pro-
mote mRNA destabilization by nonsense-mediated mRNA decay
(NMD}'. The NMD pathway depends on a set of three conserved
factors that modulate both transcript stability and trandation termi-
nation efficency®®. Inactivation of any of these stabilizes nonsense-
containing transcripts and promotes nonsense codon readthrough®™™,
Such observations indicated that a nonsense-containing mRNA might
produce significant amounts of functional protein if either its decay
rate or extent of premature termination is altered.

High concentrations of aminogiycosides such as gentamicin pro-
mote readthrough of premature nonsense codons in mamrnalian
cells' and in animal models of nonsense mutation diseases.
Gentamicin treatment of the mdx mouse—a model of Duchenne
muscular dystrophy (DMD)—and of a mouse model of cystic fibrosis
led to its evaluation in patients'**®. Treatment of patients harbouring
nonsense mutations in the cystic fibrosis transmembrane conductance

regulator (CFTR) or dystrophin genes promaoted production of the
respective missing proteins; however, the lack of potency, the polential
renal and otic toxicities, and the need for intravenous or intramuscular
gentamicin administration have limited the clinical usefulness of
this approach. These proof-of-concept experiments, and the effects
of the NMD pathway on mRNA turmnover and premature translation
termination efficiency, strongly indicated that an orally bioavailable,
non-toxic, small-molecule drug that promotes selective and specific
readthrough of disease-causing premature termination codons might
alleviate the pathologies of nonsense-mediated diseases and we there-
fore sought an alternative approach.

Twao high-thronghput screens (comprising ~ 800,000 low molecu-
lar weight compounds) were performed to identify compounds that
promoted UGA nonsense suppression. Chemical scaffolds were iden-
tified and optimized through extensive medicinal chemistry efforts.
Minimally toxic compounds demonstrating UGA readthrough activ-
ity were intensively characterized (see Supplementary Information).
These analyses identified PTC124 (3-[5-(2-fluorophenyl)-{1,2.4]oxa-
diazol-3-yl]-benzoic add; C,;HgFN,0s) as a candidate for further
development. PTC124 is a 284.24 Da, achiral, 1,2,4-oxadiazole linked
to fluorobenzene and benzoic acid rings (Supplementary Figs 1 and
2), The compound has no structural similarity to aminoglycosides or
other clinically developed drugs, and its anhydrous free carboxylic
acid form, despite having low aqueous solubility (<1 pgml™'}, is
orally bioavailable when prepared in aqueous suspension.

PTCi24 promoted dose-dependent readthrough of all three
nonsense codons in stable cell lines harbouring LUC-190 nonsense
alleles. Levels of suppression correlated inversely with established
termination efficiencies’ "%, with the highest readthrough at UGA,
followed by UAG and then UAA (Fig. la). Differences in transcript
levels do not account for the observed differences in readthrough
(Supplementary Fig. 3a). The minimal concentration of PTC124
showing discernable readthroungh was 0.01-0,1 pM (2.8—28ngml™"),
whereas the concentration promoting maximal activity was approxi-
mately 3 uM (852 ngml™"). Because gentamicin is only active at much
higher concentrations (Fig. 1b, and data not shown), PTC124 is a
more potent nonsense-suppressing agent in this system.

Termination efficiencies are also influenced by the nature of the
nucleotide following the nonsense codon {the +1 position)'*™, Like

'PTC Therapeutics, 100 Corporate Court, South Plainfield, New Jersey 07080, LSA, “Departmant of Physiclogy, University of Pennsylvania School of Medicine, 3700 Hamilton Walk,
Philadeiphia, Pennsylvania 15104, USA. *Department of Molecular Genetics and Microbiology, University of Massachusetts Medical Sehopl, 55 Lake Avenue North, Woreester,

Massachusetts 01655, USA.
“These authers contributed equally to this work.
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gentarmicin'’, PT{C124 was most active when a pyrimidine (in particular
cytosine, C) was located in the +1 position (data not shown). The

: UGAG termination context was the only efficiently suppressed excep-

tion to this trend. Additional experiments with LUC-190 constracts
established that PTC124 did not suppress multiple proximal nonsense
codons and that continuous exposure to PTC124 maximizes and miain-
tains suppression activity (Supplementary Fig, 3c-e).

PTC124 promoted suppression of human and mouse nonsense
alleles of the dystrophin gene, Drug-treated and untreated primary
muscle cell cultures from DMD patients or mdx mice were subjected
to immunocytochemistry with an antibody recognizing a carboxy-
terminal dystrophin epitope. Readthrough of dystrophin mRNA pre-
rnature nonsense codons was evident in all semples and at all PTC124
concentrations tested. Dystrophin was present at the myofibre mem-
brane, the location critical for maintenance of muscle structural
integrity. Consistent with the stable cell line reporter assay (Fig. 1a),
the most efficient readthrough was observed in cultures treated with
Sugml™' (17 uM) of PTC124, and there wes no further increase at
10pgml™* (Fig. 2). The ratio of dystrophin:myosin obtained at
5 pgml ™! of PTC124 was 40-60% of normal (n = 2; Fig. 2 and data
not shown). For the mdx samples, the dystrophin:myosin ratio was
approximately 35% of normal at 10pgml™! {n = 8). Normal myo-
tubes were unaffected by PTC124, and the DMD and mdx myctubes
had no detectable expression in the absence of drug (Fig, 2).

The ability of PTC124 to promote nonsense suppression was also
assessed using sdx mice; this analysis required a2 dosing regimen that
would meintain target plasma concentrations of 5-10 pgmt™". Oral
feeding of PTC124 by a liquid diet achieved significantly better blood
exposure than when administered by intraperitoneal injection (Supple-
mentary Fig. 4). However, to prolong PTC124 exposure during the day
(sleep period), the drug was administered intraperitoneally three times
per day in addition to oral ingestion by the hiquid diet. Using this
combination regimen, plasma levels remained >10pgml™" at nearly
all measured time points (Supplementary Fig, 4).

The functional effects of PTC124 were monitored in mdx mice
treated with oral, intraperitoneal or combined dosing for 28 weeks
(during which time there was no significant difference in weight gain
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Figure 1| PTCI24 suppresses premature nonsense codons. a, b, Cultured
HEK293 cells harbouring UAA, UAG or UGA LUC-190 nonsense alleles
were treated with increasing concentrations of PTC124 (a) or gentamicin
(b) for 16 h, and assayed for luciferase activity, ¢, d, Synthetic LUC mRNAs,
each harbouring different premature termination codons, were incubated
with Hela cell-free extract supplemented with varying concentrations of
PTC124 (¢) or gentamicin {d), and assayed for luciferase activity after 4 h,
Luminescence ratio, drug-treated:control; error bars (=s.d.) are derived
from three independent experiments.
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among the treatment and control groups). As shown in Fig. 3a.
4 weeks of PTC124 treatment by any of the 3 treatment regimens
partially rescued the functional strength deficit (decreased force per
cross-sectional area} characteristic of the mdx mouse. Equivalent
results were obtained at 2 and 8 weeks (data not shown),

The major functional deficit in dystrophic muscles of mdx mice
{and, most likely, in DMD patients) is increased susceptibility 1o
contracion-induced injury, especially in muscle that is simulta-
neously stretched®™. This susceptibility results in repeated cydles of
degeneration—regeneration, ongoing inflammation and pecrosis,
with the eventual destruction of muscle. Thus, the best predictor of
iong-term therapeutic putcome may be protection from contraction-
induced injury. The mean percentage drop in force after five eccentric
contractions of extensor digitorum longus (EDL) muscles from
PTC124-treated or control animals is shown in Fig. 3b. Either intra-
peritoneal injections or oral dosing alone of PTC124 for 4 weeks
resulted in partial protection against contraction-induced injury in
the EDL muscles. The effects at 2 and 8 weeks were similar (data not
shown). When oral and intraperitoneal dosing were combined
{Fig. 3b), a further improvement in protection against contraction-
induced injury was observed, such that the decrement in force was
not different to that of wild-type (C57) mice.

Elevated levels of creatine kinase are found in the serum of both
mdx animals and DMD patients. Over 8 weeks, vehicle-treated mdx
mice showed little change in serum creatine kinase values {data not
shown), but those treated with combined oral and intraperitoneal
dosing demonstrated significant reductions in serum creatine kinase
values by 2 weeks (Fig. 3c), which were maintained for up to 8 weeks.
These data corroborate the findings of reduced eccentric contraction
injury in the EDLs and suggest that PTC124 leads to decreased muscle
fragility,

The functional recovery was associated with dystrophin produc-
tion, as measured by western blotting. Full-length dystrophin was
detected in both C57- and PTC124-treated mdx mice (Fig. 3d). mdx
animals treated with the combined regimen had dystrophin levels
approximately 20-25% that of muscles from C57 mice (Fig. 3d).
PTC124-treated mdx mouse muscles also exhibited increased levels
of y-sarcoglycan (Fig. 3d), consistent with production of dystrophin
and stebilization of the dystrophin-associated membrane complex,
which is missing in the absence of dystrophin. To confirm the proper
membrane localization of dystrophin and associated proteins,
striated muscles were subjected to immunohistological analyses.
Partial restoration of dystrophin to the membrane was detected in

Mouse
Myosin Dystrophin

oy Control

DMD

PTG124 {ug mH)

Figure 2 | Full-length dystrophin is produced in FTC124-treated cultured
myotubes. Immnnohistochemistry of myotubes from primery cell cultures
derived from muscle biopsies. Left panel, a non-DMD individunal (contral)
and a petient with a premature UGA codonin exon 28 of the dystrophin gene
(DMD). Right panel, wild-type C57 mice (contrel) and mdx mice containing
a premature UAA codon in exon 23 of the dystrophin gene (Dmd)., The effect
of adding varying amounts of PTC124 on levels of detectable dystrophin
{(green) is shown. Myosin (red) levels remain unchanged.
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all skeletal muscles examined, including tibialis anterior, diaphragm
and cardiac muscle (Fig. 3¢). The intensity of fluorescence in drug-
treated animsals, compared with revertant fibres (white arrow,
Fig. 3e), is indicative of Jower levels of protein than in wild-type
anirnals, consistent with the data of Fig. 3d.

In principle, nonsense suppression could result from an increase in
stop codon readthrough, a decrease in mRNA turnover, or bath™",
To elucidate PTC124’s mechanism of action, we monitored its effects
on the translation and stability of nonsense-containing mRNAs in
vitro. PTC124 promoted readthrough at each of the nonsense codons
(Fig. 1c), showing maximal activity with UGA, while having no effect
on mRNA levels (data not shown). Unlike the stable cell line assays
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Figure 3 | Rescue of the dystrophic phenotype in muscles of the mdx
mouse, a, The effects of oral dosing, intraperitoneal (IP) injections or
combined dosing of PTC124 on the foree per cruss-sectional area {specific
force) of the EDL muscle afier 4 weeks of drug treatment. b, The effects of
4 weeks of oral dosing, IP injections or combined desing of PTC124 on
preventing loss-of-force production in the EDL muscle following five
successive eccentric contractions. ¢, Serum creatine kinase (CK) chapges in
mdx mice after PTC124 dosing. 1P < 0.05 for comparisons to untreated C57
mice; *P < 0.05 for comparisons to untreated mdx mice, d, Western blot
analysis of quadriceps and tibialis anterior muscles for dystrophin and
y-sarcoglycan. Protein load of each lane is indicated relative to the load of
C57 wild-type (1X}. Ctrl, control. e, Immunohistochemistry of indicated
muscle cross-sections to visualize dystrophin in the tibialis anterior,
diaphragm and heart. The white arrow in the tibialis anterior negative control
designates a revertant fibre. 2-¢, Data expressed as means = s.e.m; n =8,
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(Fig. 1a, b), PTC124 did not discriminate significantly between the
UAG and UAA mRNAs. FTC124 was a more potent nonsense-
suppressing agent than gentamicin (Fig. 1d), and exhibited 4- 1o
15-fold stimulation of i vitro readthrough relative to the controls
{Fig. 1¢) at levels similar to those in the stable cell reporter assays.
These results indicate that PTC 124 modulates termination efficiency
al th‘ﬂ\ﬂTUTE nonsense COdOIIS.

LUC-190 transcripts were also monitored by quantitative PCR
with reverse transcription (RT-PCR) in cells treated with PTC124
or cycloheximide, a well characterized translation inhibitor that
promotes mRNA stabilization®. These experiments showed that
nonsense~containing LUC mRNA levels increased 11-fold in eyclo-
heximide-treated cells, but were unaffected in PTC124-treated cells
{data not shown). These observations were extended to a larger pool
of mRNAs—including known NMD substrates™--by using oligo-
nucleotide microarrays to analyse mRNA expression profiles in
HEK?263 cells treated for 48 h with or without PTC124 or gentamicin.
The averages of six independent comparisons of >54,000-probe sets
suggested that very few transcripts deviated from equivalent express-
ion in PTC124-treated versus control cells (Fig. 4a); only 12 tran-
scripts with increased levels and ten with decreased levels were
identified in PTC124-treated cells (Supplementary Table 1). None
of these are known NMD substrates™ and zll 22 were among the
lowest expressing cellular mRNAs; that is, they were normally subject
to the largest experimental error. No observed differences were
detectable by subsequent northern analysis {data not shown). In
contrast, six independent comparisons of cells treated or not treated
with gentamicin indicated increases in the abundance of 20 tran-
scripts and decreases in the abundance of 11 additional transcripts,
including several for which the fold-change was substantial (Fig, 4b;
Supplementary Table 2; Supplemnentary Fig. 5). There was no overlap
of transcripts with altered levels in PTC124-treated cells versus gen-
tamicin-treated cells (Supplementary Tables 1 and 2). These results
indicate that: (a} the synthesis and stability of few, if any, cellular
mRNAs are altered in response to levels of PTC124 that promote
nonsense suppression; (b) PT'C124 demonstrates little off-target
activity at the level of transcription or mRNA stability; and (c)
PTC124 and gentamicin have distinct effects on gene expression,
Consistent with the latter conclusion, PTC124 does not manifest
antibacterial activity (Supplementary Table 3).

Nonsense-suppressing drugs could theoretically promote non-
specific readthrough of pormal termination codons, but available
evidence suggests that normal and premature termination differ
mechanistically™'**, thereby implying a basis for selectivity. To test
directly for the selectivity of PTC124-promoted readthrough, we
monitored the accumulation of truncated, full-length and read-
through luciferase polypeptides in drug-treated HEK293 cells, and
also assayed for the presence of specific readthrough polypeptides
in humans, rats and dogs. Cells harbouring the LUC-190-CD40
construct (Fig. 4c, d) were treated with PTC124, and luciferase
immunoprecipitated from cell lysates was analysed by western blot-
ting, In the absence of drug, translation of the LUC-190-CD40mRNA
yvielded only a 25kD amino-terminal truncated Juciferase fragment,
but trectment of cells with PTC124 led to a dose-dependent accu-
mulation of full-length luciferase (Fig. 4¢). Importantly, no luciferase
was detected that corresponded in size to the product expected from
readthrough of the normal terminator {Fig. 4¢). The absence of a
detectable readthrough product was unlikely to be a consequence of
its instability because the control readthrough protein, generated by
replacing the termination codon with CGA, was efficiently expressed
in the same cells (Fig. 4c, d). Similar analyses also failed to detect
polypeptides corresponding to putative readthrough products in
multiple tissues isolated from PTC124-treated human subjects, rats
and dogs (Supplementary Fig. 6). For example, western blotting ana-
Iyses of pooled peripheral blood mononuclear cells from subjects
treated with 200mgke ™! of PTCI24 elicited only wild-type B2
microglobulin and no additional, longer polypeptides that wounld
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have originated from termination codon readthrough (Supple-
mentary Fig. 6¢). These results indicate that PTC124 promotes
readthrough of premature termination without affecting normnal
termination, even at drug exposure levels substantially greater than
the values achieving maximal activity, Consistent with this conclu-
sion, two-dimensional gel analyses of HEK293 cells incubated with
of without PTC124 showed no significant differences in the relative
amounts or shapes of the respective spots representing severa] hun-
dred polypeptides (Supplementary Fig. 7).

Systernic delivery of PTC124 was achieved without any obvious
toxicity, consistent with the findings of preclinical safety pharma-
cology and toxicology studies in rats and dogs™. Given the signifi-
cance of NMD 2s a genomic surveillance mechanism™, PTC124’s lack
of effect on this pathway may be an important component of its
safety. The safety of PTC124 may also be related to the observation
that its readthrough activity is specific for premature stop codons.
Such selectivity might be expected [rom the apparent mnechanistic
differences between premature and normal termination®, but may
also be enhanced by the inability of PTC124 to efficiently promote
readthrough of the multiple stop codons normally present in mRNA
3'-UTRs™, and by the specific mRNA decay mechanism known to be
activated when translation exiends into the 3'-UTR™*%.

Chinical trials of PTC124 have been initiated and their successful
completion may ultimately allow therapy of subsets of patients in a
large and diverse group of genetic disorders for which the primary
disease defect is the presence of a nonsense mutation, As such, this
approach is among the first to test the model of personalized medi-
cine, in which the focus shifts from treatment of a disease to treat-
ment of a specific genetic defect.

METHODS SUMMARY

PTC124 was identified by a combination ol high-throvghput screeniag of a
small-molecule chemical library and subsequent lead optimization of com-
pounds exhibiting significant nonsense suppression activity and Jow toxicity.
Optimization protocols selected for high aral bicavaiability, lack of in vitro off-
target activity, in vive safety and suitability for pharmaceutical formulation.
Nensense suppression analyses in the screening and early characterization steps
menitored the production of haciferase from L UC nonsense-containing mRNAs
expressed in HEK293 cells or incubated as synthetic transcripts in celi-free
lysates, Suppression of dystrophin nonsense alleles, in patients and in mdx mice,
was assayed by established procedures, including those monitoring dystrophin
accumulation in vivo and in caltured myotubes, and those analysing dystrophin
function as inferred from the mechanics of isolated mouse EDL muscles. Levels
of ceflular mRNAs were quantified by high-density microarray analysis and
northern blotting, and readthrough of normal termination ¢codons was assessed
by western blotting using entibodies targeied to either full-length polypeptides
or to putative readthrough-dependent C-terminal extension peptides. Detailed
protocols for all assays can be found in Methods.

Figure 4 | PTC124 activity is selective for readthrough of premature
translation termination codons. a, b, Microarray analyses of mRNA levels in
HEK?293 cells treated with 5 pM of PTC124 (a} or ~300 uM of gentamicin
(b}. The relative level of each transcript in the drug-treated samples was
normalized to that in the nntreated samples and the resulting expression
ratios from 5/6 independent replicates were averaged and plotted on a
logarithmic scale for pair-wise comparisons. The centre line indicates the
line of equivalence and the outer lines indicate a rwofold difference in
expression. ¢, d, PTC124 does not promote readthrough of normal
termination codons. Shown are a eartoon depicting LUC reporter
comstructs, and western blot analysis of LUC readthrough protein. Cells
harboured LUC nonsense (UGAC) or wild-type alleles with 6 X-histidine
and Xpress epitope tags, inserted in frame with the LUC coding region, as
well as a CD49 3'-UTR, Cultures were treated with PTC124 (100 uM
{28.4 pgml™"), lane 5; 10 uM (2.8 pgml™ "), lane 6; and 1.0 uM

{0.28 pug ml™"), lane 7) for 72 h, and luciferase protein was purified and
analysed by western blotting. Readthrough marker protein was derived by
mutating the normal termination codon to CGA. M, relative molecular
mass marker; RT, readthrough protein marker; FL, full-length protein
marker; UN, untreated.
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Full Miethods and any associated references are available in the online version of
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What are nonsenss mutations and how doas PTC124
ovarcome them?

A nonsense mutaticn is a type of muiation that causes a gensfic
disorder by inducing a defect in the production of a critical protein.
This type of mutation is an alteration in DNA that, when copied to
mRNA, telis the ribosomes (the cellular machinery responsible for
translating mRNA to make proteins) tc prematurely stop production
of that protein. This results in a protein that is too short to perform
its necessary function,

PTC Therapeutics discovered PTC124 by looking for a drug that
allows the ribosome to read through, or bypass, the premature stop
signals i1 mRNA and continue the franslation process to make a full-
length and functional protein. PTC is currently analyzing results of
the PTC124 Phase 2a clinical trials in patients with cystic fibresis and
in Duchenne muscular dystrophy.

Approximately 5-15% of cases of most inherited diseases, including
cystic fibrosis, Duchenne muscular dystrophy, spinal muscular
atrophy, hemophilia, neurofibramatosis, retinitis pigmentosa,
lysosomal storage diseases, Hurler's Syndrome and a variety of
other genetic disorders, are due to nonsense mutations.

Back 2 Top

How is PTC's approach to genetic disorders different from
existing therapies such as gene therapy or enzyme
raplacement?

Gene therapy attempts to treat the disease by replacing the
defective gene with one that produces the correct protein. For
example, genes can be attached to modified versions of viruses that
have the ability to penetrate into the nucleus of a cell, become
incarporated ity the cell's existing DNA, and synthesize new
proteins.

Enzyme replacement refers to the administration of purified or
synthesized protein to patients in whom that particular enzyre is
deficient or absent. Currently this therapy often involves patients
receiving periodic intravenous or intramuscular injections of the
replacement enzyma.

PTC124 is a small-molecule drug that can be taken by mouth, and so
does not suffer from the delivery challenges that have limited gene
therapy and enzyme replacement therapy. In addition, it does not
necessitate the delivery of foreign genetic material or viruses. It is
anticipated that PTC124, by addressing the underlying cause of the
disease, might decrease dependence on palliative interventions and
ameliorate debilitation and decrease mortzlity in patients with
genetic disorders due to nonsense mutations.

Back to Top

Ii nonsense mutations cause multiple disorders, would
PTC124 be able to treat different diseases? Are there plans
for studying PTC124 in other diseases?

PiC124 may have the potential to treat many genetic disorders in
which a nonsense mutation is the basis for the disease. PTC has
catalogued over 1,800 distinct genetic disorders where nonsense
mutations ara the cause of the disease in a significant percentage of
patients. Nonsense mutations inactivate gene function and are
known to cause anywhere from five to 70 percent of tha individual
cases of most inherited diseases, such as cystic fibrosis (10%) and
Hurler's syndrome (70%). Other genetic disorders where a
percentage of the cases are due to nonsense mutations include
spinal muscular atrophy, hemophilia, neurofibromatosis, and retinitis
pigmentosa,

We are currently conducting clinical studies in cystic fibrosis and
Duchenne muscular dystrophy. If these diinical trials yield positive
results we hope eventually to expand development to muttiple
genetic disorders. In the meantime, we are continuing our preciinical
research in order to assess the potential ciinical utility of PTC124 in
other genetic diseases.

If you are interested in determining if your condition is caused by a
nonsense mutation, we recommend that you speak with your
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treating physician or genetic counselor, This reguires gene-
sequencing, also called genotyping, determined from a blood
sample. Facilities that perform gene sequencing, by condition, can
be located through the NIH sponsored website, Gene Tests
{(www.pensatests,org). The Laboratory Directory permits searches by
disease and location. For patients with cystic fibrosis, full-length
gene sequencing is available through Ambry Genetics
{http://www.ambrygen.com). For patients with Duchenne muscular
dystrophy, information regarding full-length gene sequencing is
avaflable through the University of Utah

(http:/f wwwe.genome.utah. edu/DMD}.

Back to Top

Doeas PTC expect FTC124 to work in patients with genstic
disorders who do not have nonsensa mutations as the cause
of the disease?

No, based on its mechanism of action, PTCi24 will not work in
patients whose genetic disorder is caused by a mutation other than a
nonsense mutation, such as a missense, deletion, or duplication
mutation,

Back to Yap

If PTC124 reads through a nonsenss mutation (also known as
a premature stop codon), can it also read through the normal
stop codon near the end of the mRNA?

Theoretically, inappropriate readthrough of normal stop codons could
result in abnormally long proteins being made. For this reason, PTC
has carefully analyzed this issue in studies of high doses of PTC124
in tissue culture systems, in animals, and i0 humans, These studies
have demonsirated no evidence of production of abnormal proteins
with PTC124 administration. Thus, the information available at this
time indicates that PTC124 specifically acts to allow ribospmes to
read through nonsense mutations (premature stop codons) but does
not induce ribosomes to read through normal stop codons.

Back to Top

Is this approach similar to the studies conducted with the
antibiotic, gentamicin, in bypassing nonsense mutations to
treat ganetic disorders? Is PTC124 related to gentamicin?

Yes, the approach is similer, but PTC124 is not relsted to
gentamicin. Like gentamicin, PTC124 allows ribosomes to read
through premature stop codons to produce full-length, functional
proteins. However, FTC124 is from a distinct structural class that we
believe acts at a different location on the ribosome than gentamicin,
and PTC124 does not have antibiotic properties. Aithough the results
imvalving gentamicin have provided proof of concept for the
readthrough of nonsense mutations as a therapeutic approach to
treating genetic disorders, gentamicin has serious dese-limiting
toxicities and reguires Intravencus administration, making it an
unattractive long-term treatment for genetic disorders. We do not
expect PTC124, which is orally administered, to have the serious
dose-limiting toxicities associated with gentamicin.

Back 0 Top

How can it be determined whether a patient has a nonsense
rutation or a diffarent kind of wutafion as the cause of his or
her disease?

Gene sequancing, also called genotyping, can determine if 3 patient
has the disease hecause of @ nonsense mutation. This is ane of the
first instances where knowledge of genetic sequence may prove
useful in determining if a patient may benefit from a drug. Patients
who wish to determine what type of mutation is responsible for their
disease shouid consult with their physician about the possibility of
having the relevant gene sequenced. Usualty, a small amount of
blood Is reguired to perform gene sequencing. The blood sample will
be sent to a specialized lzboratory, sometimes at a university
hespital that has expertise in studying patients with a particular
disease. For patients with cystic fibrosis, full-length gene seguencing
is available through Ambry Genetics (http://www.ambrygen.com).
For patients with Duchenne muscular dystrophy, information
regarding fuli-length gene seguencing is available through the
University of Utah (http://www.genome.utah.edo/DMD).
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For other genetic disorders, we recommend that you speak with your
treating physician or genetic counselor. Facilities that performn gene-
seaguencing can be located through the NiH-sponsored website, Gene
Tests (www.genetests.org). The Laboratory Directory at this site
permits searches by disease and location.

Back o 7o

Are any clinical studies of PTC1i24 currently recruiting
patients?

No new Phase 2a trials are currently planned in Duchenne muscular
dystrophy. We have injitiated 8 new Phase 2a study in cystic fibrosis
at Hopital Necker-Enfants Malades, in Paris, France. An additional
site in Belgivm may join the French study. The study is similar in
design to the recently completed Phase 2 cystic fibrosis studies and
will enroll patients & years of age and older. Piease visit
www.clinicaltrials.gov and type"PTC124" in the search area for more
information on the locations and enroliment criteria for these
studies.

In addition, we have completed enroliment and treatment in a Phase
2 extension study in ¢ystic fibrosis ongoing in Israel at the Hadassah
Medical Center, Jerusalem and are currently analyzing the results.

We are continually engaged in discussions with regulatory authorities
regarding PTC124. With the completion of the Phase 2a studies and
data analysis, we hope to begin Phase 2b/3 studies by the end of the
year.

Back £z Top

What studies of PTC124 have been performed and wheare?
After completing two Phase 1 clinical trials in healthy volunteers to
characterize the general safety, palatability and effects of food on
PTC124 as well as its pharmacokinetics in order to understand its
absorption inte the bloodstream, we inltiated the Phase 2a trials in
late 2005.

Three Phase 2a trials were initiated in late 2005. In cystic fibrosis,
we sponsored two studies, one study at five siges in the United
States and a similar study at one site in Israel. In Duchenne
muscufar dystrophy, we sponsored one study in three sites in the
United States. The study centers were primarily university hospitals
selected for their expertise in performing specialized clinical trials in
cystic fibrosis or Duchenne muscular dystrophy.

B=ck o Top

What were the goals of the PTC124 Phase 23 studies in cystic
fibrosis and Duchenne muscular dystrophy?

The main goals in Phase Za were to obtain indications of
pharmacological activity and to assess dose response, safety, and

pharmacokinetics in patients.

Back to Top

How does FTEC Therapestics identify patients with nonsensa
mutations for the clinical Erigls?

To confirm the diagnosis of a nonsense mutation for the clinical trials
in cystic fibrosis, PTC Therapeutics employed the gene sequencing
test offered by Ambry Genetics {www.ambrygen.com).

For the dinical trial in Duchenne muscular dystrophy, we used the
test offered by tha University of Utsh
(hitp://www . genome.utah.edu/DMD/clinical_test.shtmi).

Bacik o Tap

What are the goals of the PTCi24 Phase 2 studies in cystic
fibrosis and Duchenne muscular dystrophy?

Phase Za studies are typically congucted on a relativety small
number of patients, with the goal of determining drug activity,

Lags L7
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evaluating short-term side affects, and assessing pharmacokinetics
in patients. The duration of several of the initial Phase 2# studies has
been based on knowledge that PTC124 is safe when given for up to
28 days to animals and beczause it has been expected that early drug
effects in patients might be observed within this duration of

treatment.
Back o Top
i3. Q: In what form was PTC124 provided to patients?
A: In the Phase 2a studies the drug has been supplied as a vanitla-

flaverad powder, The powder is mixed in water, apple juice or milk
to form a suspension that the patient drinks, PTC124 is being dosed
based on patient body weight (i.e., milligrams of drug per kilograms
of patient body weight) in order to accommodate the varying size
range of the children, adolescents, and young adults who will be
treated.

T

Back t5 Top

14. 9: Are any results of the cystic fibrosis Phase Za trials available?

A In Movember 2006, we presented data from the PTC124 cystic
fibrosis clinical triais in Israel and the U.S. Cystic fibrosis is caused
by a lack of the cystic fibrosis transmembrane conductance reguiator
(CFTR} protein. To determine whether PTC124 was inducing
production of active CFTR protein in patients, we measured nasal
transepithelial poteptial difference (TEPD). TEPD is assessed by
means of a standardized procedura in which a small plastic catheter
is used to assess electrical differences across the cel! membrane of
the skin in each nostril. Cystic fibrosis patients with nonsense
mutations have abnormalities in the electrical difference measured
by the TEPD test because they lack sufficent CFTR protein and thus
have a defect in the movement of chioride ions across the cells (the
chloride conductance). A change in the chloride conductance towards
normal during PTC124 treatment would suggest that PTC124 is
inducing the cells to make full-length, functional CFTR protein, Also
assessed were circulating blood neutrophil and liver enzyme values,
hmg function, and body weight, as well as safety, compliance, and
pharmacokinetics,

Patients received two seguential two-week courses of treatment,
first at a lower and then at 2 higher dose fevel. Across the two
studies, at both PTC124 dose levels tested, we observed statistically
significant improvements of mean CFTR-dependent chioride
secretion in the airways. By the end of the first cycle of treatment,
18 out of 42 patients had responded with a change of at least -5 mv
in chloride secretion TEPD and 15 out of 42 patients had chloride
secretion TEPD values in the generatly accepted normal range {more
electricaily negative than -5 mV). CFTR chioride secretion respenses
were observed in both the U.S. and Israel among several of the most
commeon nonsense mutation genotypes affecting patients with cystic
fibrosis. In evaluating the studies separately, the results frorm the
Israeli study demonstrated statistical significance for chioride
secretion TEPD response for the population as a whole, while the
interim results from the U.S, study demonstrated such responses in
several patients but the trends did not reach statistical significance.
The potential causes of these differences are now being studied.

Slood nautrophil counts were also monitored before and during
PTC124 treztment because cystic fibrosis is a neutrophil-mediated
disease, and reductions in blood neutrophil counts may be consistent
with PTC124 activity. Statistically significant reductions in blood
neutrophil counts were observed in both the U.S. and Israeli studies,
Furthermore, improvements in circulating ievels of liver enzymas in
the blood were seen in both trials, supporting the hypotheses that
FTC124 would offer systemic benefits to patients with multiorgan
compromise due to cystic fibrosis. Trends toward improved
pulmonary function and body weight were also observed in patients
participating in the Phase 2a program. Akthough a formal symptom
assessment was not & component of the Phase 2a program, 2
number of patients described decreased sputum volume and
thickness, decreased frequency and severity of coughing, and a
better sense of well-being during PTC124 therapy. PTC124 was well
tolerated, resulting in excellent compliance with the treatment
regimen.

The pharmacokinetic dats from adult patients in the interim analysis
indicated that PTC124 was readily absorbad from the gastrointestinat
tract. The desired biood levels were achleved and mainiained at the
first and fourteenth days of both the jower-dose and higher-dose
treatiment regimens,

http://www.ptcbio.com/2.4 faqgs.aspx 5/4/2008
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PTC124 was generally well-tolerated among the forty-two patients
included in the studies. No serious drug-related adverse events were
reported. All adverse events that were potentially drug-related wers
mild or moderate in severity. There were no safety concerns
identified in patients’ physical examinations, vital sign
measurements, or electrocardipgrams. We did not observe any
serious changes in laboratory safety tests. There were no dosing
intarruptions or trial discontinuations due to toxicity. Treatment
compliance was very good, with patients taking more than 95% of
the intended total drug treatment at both the lower and higher dose
levels.

Back o Top

Are any resuits of the Duchenne muscular dystrophy Phase

2a trials available?

In May of 2007, we presented positive preliminary data from & Phase
28 clinical trial of PTCi24 in patients with Duchenng muscuiar
dystrophy due to a nonsense mutation. This Phase 2a multi-site,
open-label, dose-ranging clinical trial has evaluated muscle
dystrophin expression in patients with nonsense-mutation-mediated
Duchenne muscular dystrophy. Blood levels of muscie-derived
creatine kinase have been measured as assessments of muscle
integrity. PTC124 safety, compliance, and pharmacokinetics are also
being evaluated.

The Phase 2a clinical trial has been conducted at three sites in the
United States: Children’s Hospital of Philadelphia, Philadetphia,
Pennsylvania; Cincinnati Children's Hospital Medical Center,
Cincinnati, Ohio; and the University of Utah, Salt Lake City, Utah. In
the study, patients have received 2B days of PTC124 treatment at
one of three dose levels. All dinical trial participants are boys with a
nansense mutatian in the dystrophin gene, substantially elevated
serum creatine kinase levels, and symptoms associated with
Duchenne muscular dystrophy. The analysis presented includes data
from 26 patients with Duchenne muscular dystrophy who received
PTC124 at the low-dose and medium-dose levels. Completion of
analysis of data from a higher dose level is ongoing.

The primary endpoint of the trial has been the proportion of patients
having an increase in dystrophin expression in muscle during 28
days of treatrent with PTC124. Pre- and post-treatment muscle
biopsies were available from all 26 patients for analysis. In vitro
treatment of patient muscle celis with PTC124 showed evidence of a
dose-dependent increase in dystrophin expression in alt of the
evaluable patients. Preliminary review of the data indicates that, at
both dose levels evaluated in this analysis, approximately half of the
patients demonstrated visible improvement in the staining for
muscle dystraphin in vivo. Overall, four of the six, or 67 percent, of
patients treated at the lower dose level and 10 of the 20, or 50
percent, of patients treated at the medium dose level demonstrated
an increase in the expression of dystrophin post-treatment.

Additionally, statistically significant reductions in the concentrations
of muscle-derived creatine kinase levels in the biond were observed
during PTC124 treatment. Severzal parents and teachers reported
that boys participating in the study had improvements in terms of
greater activity level and increased endurance during treatment.
Individual subjects at both dose levels demonstrated some
improvements in upper and lower muscle strength; howevar, in the
overall analysis the magnitude of change was not statistically
significant.

PTC124 was generally weil tolerated amang the 26 patients included
in the study. Adverse events were infrequent, miid to moderate in
severity, and did not result in therapy interruptions or
discontinuations. There were no safety concerns based on physical
examinations, vital sign measurements, electrocardiograms, or
laboratory parameters. Compliance with PTC124 treatment was
excellent {greater than 58%) at both dose jevels.

Were there any side effects from FTC124 in the clinical
studies?

PTC124 is being dosad based on patisnt body weight (i.e., milligrams
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of drug per kilograms of patient body weight). Some healthy
volunteers in Phase 1 trials received very high singie doses of the
drug {150 or 200 ma/kg} that are above those expected to be given
for therapeutic purposes. The Phase 1 subjects experienced transient
effects of nausea, vomiting, diarrhea, headache, and dizziness.
These effects were mild and disappesared rapidly (generally within
minutes to hours). Further evaluation of the safety of the drug in
healthy volunteers receiving treatment for up to 14 days at doses up
to 50 mg/kg twice-per-day revealed no symptomatic drug-related
adverse events at any dose level, Modest elevations of liver enzymes
were observed in some subjects. These elevated enzyme levels did
not require cessation of PTC124 administration, and enzyme levels
typically returned to normal after completion of the treatment phase.

PTC124 was generally well-tolerated among the forty-twe patients
included in the Phase 2a cystic fibrosis studies. No serious drug-
reiated adverse events were reported. All adverse events that were
potentially drug-related were mild or moderate in severity, There
were no safety concerns identified in patients’ physical examinations,
vital sign measurements, or electrocardiograms. We did not observe
any serious changes in laboratory safety tests, There were no desing
interruptions or trial discentinuations due to toxicity. Treatment
compliance was very good, with patients taking more than 95% of
the intended total drug treatrment at both the lower and higher dose
levals,

PTC124 was generally well tolerated among the 26 patients included
in the Phase 2a Duchenne muscular dystrophy study. Adverse events
were infrequent, miid to moderate in severity, and did not result in
therapy interruptions or discontinuations. There werg no safety
concems based on physical examinations, vital sign measurements,
electrocardiograms or laboratory parameters, Compliance with
PTC124 treatment was excellent (greater than 58%) at both dose
levels.

Back o Top

Do the preliminary resulis mean that the drug is beneficial
@nd safe for patients? .
We believe the data are consistent with our hypothesis that
treatment with PYC124 can restore the production and Function of
CFTR in some patients with cystic fibrosis and of dystrophin in some
patients with Duchenne muscular dystrophy when these disorders
are caused by a nonsgnse mutation. We feel that the improvements
in clinical parameters observed in these studies are encouraging and
the safety results show that the drug is well tolerated aver two to
four weeks of treatment in children and in adult patients. However,
these results are preliminary and were obtained from a small
number of patients. In order to improve certainty about these
results, we must finzalize the ongoing studies and the full analyses of
all data. In order to deterimine whether PTC124 treatment will lead
to long-term clinical benefit and be safe for patients, we will need to
perform additional studies of longer duration.

Back to Top

What are the next steps in the clinical development of
PTC1247

Cur early analysis of the preliminary data from the cystic fibrosis and
Duchenne muscular dystrophy studies is encouraging. However, full
analyses are stili ongoing. Once the final Phase 2a resuls are
available and regulatory authorities concur, PTC hopes to advance
PTC1Z4 into Phase 2b/Phase 3 studies in patients with cystic fibrosic
and Duchenne muscular dystrophy due to nonsense mutations. We
are also assessing additional genetic disorders that are characterized
by nonsense mutations to determine whether to initiate clinical triais
of PTC124 for the treatment of those diseases.

Back to Tog

Since the Phase 25 data are positive, will Phase 2b/Phzse 3
trials still be necassary?

The Phase 2a trials are not designed to assess the efficacy of PTC124
of to tompare the efficacy to other therapies. Because they are short
in duration, they also cannot examine the safety of longer-term
administration of PTC124. The Phase 2a studies form the basis for
the development of longer-tarm Phase 2b/Phase 3 trials. We expect
that conduct of Phase zb/Phase 3 clinical trials will be reguired to
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evaluate the efficacy and fong-term safety of PTC124 and to support
registration of the drug with reguiatory authorities. We expect that
primary endpoints for future trials in cystic fibrosis would include
clinical measures of lung function and that primary endpoints for
future trials in Duchenne muscular dystrophy would indlude dinical
measures of muscle integrity or endurance,

Back to Top

Is an expanded-access program planned for PTC124?

At this time, an expanded access program would be prematura.
Although the early data in cystic fibresis and Duchenne muscular
dystrophy are promising, the results are very preliminary, and were
obtained from a small number of patients receiving FTC124 for a
short period of time. Conduct of an expanded access program at this
time might result in unacceptable risks for patients and might
jeopardize the deveiopment of PTC124 so that it cannot become
available for all patients who might benefit if its efficacy ana safety
are eventually proven.

Back to Top

Wili Phase 2b/Phase 3 studies be conducted internationally?
Based on the results of the evolving Phase 2a data and data from
the long-term safety studies in animals, we are in discussions with
investigators, patient advocacy organizations, regulatory authorities,
and potential collaborators regarding the conduct of additional trials
in several regions of the world.

Back to Top

What is the best way for patients and families to ensurs that
they are informed about how to participate in the clinical
studies?

Once a clinical trial is initiated, important informaton is made
available at www.clinicaltrials.gov. PTC sents updates via email
about our trials and other news about PTC. To join the mailing kst,
visit the “Contact Us” portion of our website
(www.ptcbio.com/contact_form). We also recommend that patients
work closely with their treating physician and genetic counselor, as
well as communicating with patient advocacy groups, in order to
understand their options,

Béck 1o Tog

How can I lzarn more about PTC124 and the sciencs behind
it, including the preclinical studies?

There are a few sources for this information. We recommend you
visit our website (www.ptcbio.com), which has an extensive section
on PTC124, Additionally, in May 2007 the journal Nature featured an
article on PTC124. You can read this article online at
www.ptebio.com.

Back to Top
Where can I find additional information?
Additional details about PTC124 clinical trials can be found on
www.clinicaltrials.gov and by contacting Ms. Diane Goetz, Director,
Patient and Professional Advocacy st PTC Therapeutics (908-222-
7000 ext.9256, PatientInfo@ptcbio.com).

Bacu to Tog

RESQURCES FOR PATIERTS AND FAMILIES*:

Association Francaise Contre Les Myopathiss {AFM)
wrw.afm-france.org

Cystic Fibresis Foundation (CFF)
AR LT O

Europsan Organization for Rars Disorders (EURORDIS)
W eurordis.org

FDA Ciinical Trials Website
www . clinicaftrizis.gov

http://www.ptebio.com/2.4_fags.aspx
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Giving patients a say: how to work with patient

advocacy groups

Anne-Laure Winkler & David Finegold

Working with patient advocacy groups poses many challenges to entrepreneurs, but the benefits can be substantial.
Here, we examine the relationship between biotech PTC Therapeutics and Parent Project Muscular Dystrophy to
highlight some key factors for success in such partnerships.

hen a child is diagnosed with a termi-

nal disease, parents will try almost any-
thing to help. One direction in which they are
increasingly channeling their efforts is to use
their own money to fund early-stage research
at companies. But what are the pros and cons
for entrepreneurs of working with inves-
tors who have such a desperate need to find
treatments? We looked at one such collabora-
tion, Project Catalyst, which is a partnership
between Parent Project Muscular Dystrophy
(PPMD),a group of around 3,000 parents and
relatives, 50 of which each contributed at least
$25,000 for research, and South Plzinfield, New
Jersey—based PTC Therapeutics. Based on onr
study of this successful collaboration, we offer
tips for working effectively with patient groups
and disease-oriented foundations.

Genesis of the collaboration

PTC Therapeutics was co-founded by Stuart
Peltz in 1998 to commercialize his research on
post-transcriptional control processes. PTC's
first program was to discover a drug to treat
disorders that occur as a consequence of non-
sense mutations. After years of R&D on small
molecules with the eapacity to suppress prema-
ture polypeptide chain termination at nonsense
mutations, PTC applied a set of criteria, includ-
ing current knowledpe of disease, strength of
patient groups and the status of genotyping to
choosc two initial indications for its lead drug,

Anne-Laitre Winkler and David Finegold are at
Rutgers University, School of Management and
Labor Relations, Janice H. Levin Building, 94
Rockefeller Road, Piscataway, New Jersey 08854,
USA.

e-mail: awinkler@eden.rutgers.edu or
dfinegold @smlr.rutgers.edu
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PTC124: cystic fibrosis (CF) and Duchenne
muscular dystrophy (DMD).

Sometime shortly after, H. Lee Sweeney,
chair of the University of Pennsylvania School
of Medicine’s department of physiology,
introduced the PTC management team to
representatives of FPMI), a grassroots organi-
zation focused on finding treatments for DMD.
Sweeney had built independent relationships as
a scientific advisor to PTC and a scientific direc-
tor for PPMD and brought the two together
when he felt the time was right. For PPMD’s
founder Patricia Furlong, who lost two sons
at the ages of 15 and 17 to DMD, “it was [ike a
dream come tue” Not only did PTC124 offera
potential lifetime therapy for some individuals
with DMD, but also the company’s technology
could be used to develap other novel treat-
ments. DMD is a progressive muscle disorder
that causes the loss of both musde function and
independence. Because the DMD gene is found
on the ‘s’ chromosome, the disorder manifests
primarily in boys. PTC124 addressed only a
small subpopulation of DMD patients, those
with specific nonsense mutations; however, the
majority of DMD patients have other types of
mutations, PTC’s senior vice president of cor-
porate development, Cldudia Hirawat, relates
what happened next. “Pat {Furlong] said, Tm
50 glad that you're working for 15% of the boys
[with nonsense mulations]. but that’s just not
geod enough. I've got 85% of the bovs we've
got 10 do something for. We know you have this
technology and we want you o do this.™

I 2003, PPMT formied Project Calalyst
support PTC’s screen of five targets relevant
to all boys and young men with DMD, in the
hopes that at least one of these would yield a
clinical candidate (according to industry aver-
ages for attrition). To fund the work, PPMD
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pledged to raise $1 million from parents, and
PTC contributed with its internal resources.
Unexpectedly, four of the five targets vielded
positive results. That posed a dilemma for the
pariners: each target represented a different,
complementary approach to treating DMD, yet
the costs of pursuing all four targets would be
substzntial—an estimated $1.7 million for hit-
to-Jead efforts and $15 million for lead opti-
mization. It was at this point that the partners
applied to the US National Institutes of Health
(NTH) for funding, which in July 2007 awarded
the research collaboration between Sweeney
and PTC a grant of $15.4 million (see Box 1).

Benefits of partnership

This partnership has benefited both sides in
many ways (Table 1}, Most important for
PTC, the deal secured additional funds for
risky, early-stage research, typically the most
difficadt to fund. This enabled PTC to expand
its pipeline without diluting the company’s
ownership. This type of financing is becom-
ing more popular with life science companies.
US disease foundations are slated to invest §75
million in company drug development in 2007,
a tenfold increase from 2000 {ref. 1).

PPMD is also a powerful force in the edu-
cation of policy makers, When patient advo-
cacy groups trust a corporate pariner, they
can be a strong voice for more government
resvurces and more rapid US Foond and Drug
Administration tFDAY drug appioval. Parents
with sick children carry an intense emotional
weight and even small patient groups can be
very effective advocates, Furlong worked with
a lawyer member of the organization to help
pass the MD-Care Act in 200! that mandates
that the NIH promote research for muscular
dystrophy.



BUILDING A BUSINESS

Box 1 The NINDS program for translational research in

neurological diseases

Recent progress in disease mechanisms offers unparalleled opportunities for treaiment
of neurological disorders. Five years ago, the National institute of Neurological Disorders
and Stroke (NINDS) committed to reduce the burden of disease through an integrated
program for identification and preclinical testing of new therapies (Nat. Neuresci. 5,
1029-1030, 2002). Facilitation of applications and progress by NINDS staff, spetial
review environments and milestone-driven funding pians are key elements of this program.
'n Novemnber 2005, NINDS partnered with the National Institute of Arthritis and
Musculoskeletal and Skin Diseases to launch initiatives specifically for muscular dystrophy
in association with the existing NINDS translational research program. As John Porter, a
program director at NANDS, explains, this program for muscutar dystrophy supports both
academic and corporate researchers for preciinical development of drug and biologic
therapies. The program currently funds a broad range of therapeutic strategies, from drugs
that mitigate progression of the disease to gene modification or gene therapy approaches
that may cure the disorder. Partnering is the key to success in translational research.
Porter states that “the collaboration between patient groups, companies, academia and
government, exemplified in the recent award to Lee Sweeney and PTC Therapeutics, may
be the best way to go for a rare disease.”" More information on the NINDS support for
tranclationat research in muscular dystrophy can be found at http:/fwww.ninds.nih.gow/

funding/research/transiational/index.htm.

Another benefit is the insight patient groups
can provide. Working with patient groups in
the drug discovery stage enables a company
to gain 2 much deeper understanding of the
discase and can have a major impact on how
it markets its drugs. In the case of Project
Catalyst, input from parents and patient groups
was invaluable in shaping the DMD research
program, even before it reached the clinic.
Working with disease foundations can yield
similar, nonmonetary benefits. For example, by
virtue of reviewing 800 academic and industry
grants a year, the Michae! J. Fox Foundation for
Parkinson’s Research understands where the
science is, and “what’s hot, what's tired,” says
Sohini Chowdhury, the foundation’s associate
director of research programs.

PTC always understood that patient groups
offered a bridge to researchers, dinicians and
patients. Access is critical in rare diseases, where
only a handful of medical experts may focus on
a specific disease, and patient groups will natu-
rally build close relationships with these spe-
cialists. “As a company, you need to work with
those scientists and you need the blessing of the
patient organization to do so,” observes Abbey
Mevyers, founder of the National Organization
for Rare Discases.

Finally, working with PPMD in Project
Catalyst znd interacting with individuals
with the disease has helped instill a sense of
urgency in researchers at PTC—the employees
at PTC are exposed to both DMD patients and
their parents on a regular basis. PTC scientists

Table 1 Benefits of company-patient group parinerships

Benefit To company

‘fo patient group

Financial

of financing

increased access 1o funding, which
can often stimulate other sources

Maoney directly employed in finding
tragtments; broad exposure and
successful efforts often iead te
additional funding in area

Public and political
profile
Advice and expertise

Research

Products

Motivation

Advocacy power useful for interactions
with FDA and other regulators

Increasesd access Lo patients,
investigators and thought jeaders

Increased scientific knowledge in
areas of commercial interest

Cpportunities to expand indications
and markets for products that
were previously unanticipated

Human element inspires scientists
to pvercome chalienges of drug R&D

Group recognized as contributor to
search for new treatments

Receive information and nonfinancia!
support from companies

Increased scientific knowledge of
disease

increased liketihood of products in
disease areas of interest

Empowers petients to feel they are
girectly contributing to search for a
treatment.
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Ellen Welch and Sergey Paushkin say that they
“never feel more motivated” then after their
contact with the DMD community. Likewise
for Sweeney, this type of applied research offers
the chance to “do something that rright change
someone’s life. You feel yor're doing something
for these families, for these kids, for society.”
This kind of commitment helps sustain efforts
during the inevitable sethacks in the long drug
development process.

For PPML, the partnership also gets the
parents closer to their main objective: finding
new treatments for their sons. By targeting its
resources af the hard-to-fund translationzl
phase of research {between government fund-
ing for basic science and later-stage clini-
cal trials where startups can often identify a
large partner ta fund), even a small group like
PPMD was able to have a significant influcnce
on PTC choice of development priorities. And
through collaborations with drug companies,
patient groups can educate their members on
the latest scientific and clinical progress in their
disease area and the developtnent process itself.,
Companies also offer a set of general business
and organizational capabilities that can pre-
vide support for patient groups, many of which
rely heavily on volunteers. PTC has offered its
patient groups access to experts and to the
development of materials and help in inereas-
ing their public exposure {see Box 2).

Partnership issues and their management
A company should strive to have a cohesive
strategy for managing its relationship with each
patient group. According to Mark Krueger, a
leader in this field whose consulting company
advises companies in their relationships with
patient advocacy groups, this should include
a clear definition of milestones, appropriate
financial management and appointment of a
single contact person. Project Catalyst estab-
lished a milestone-based approach, which
clarifies what each party is to contribute in
resolrces, to expect in outputs, and when.
Project spending and dedicated staff are care-
fully monitored, and regular meetings enable
the partners to track progress and keep mem-
bers focused. PTC has gone so far as to establish
a patient and professional advocacy group to
cornrmunicate with PPMD and the other patient
groups it works with, such as the Muscular
Dystrophy Association in Tueson, Arizona; the
Spinal Muscalar Atrophy Foundation in New
York; Fight SMA in Richmond, Virginia; and
the Cystic Fibrosis Foundation in Bethesda,
Maryland.

Regarding money, foundations and parent
groups can structure their funding to compa-
nies in many ways: from no-strings-attached
grants, to interest-free loans, to equity or
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venture capital-like investieents. The social
5 venture capital approach offers clear benefits
(that is, increasing accountability by helding
companies to clear milestones and providing
a potential return that can be reinvested in the
search for future treatments). But it can also
raise issues: funders may be perceived to be
too closely tied to a single company and not
objective in evaluating all proposals, whereas
companies may be less interested in giving up
significant royalties or equity to pursue small-
market indications. In the case of Project
Catalyst, although the funding is a grant, it is
treated with all the rigor and accountability of
an investment. For a research foundation like
the Michael J. Fox Foundation, which has a
wider spectrum of corporate partnerships, it
tailors the type of investment to the level of
involvement and stage of research. It says it
views its grants as investments, but it is not in
the business of getting returns. It simply wants
research to go faster.

In their zeal to pursue a research progran: or
to keep their business going, companies may
overslate the potential of a new technology.
Desperate io treat patients, PPMD fell victim to
this early in its history when it hought into the
potential for a quick cure through gene therapy,
As an advisor, Sweeney views it as his job to ask
the hard questions of companies or scientists
who may be too optimistic when making pre-
sentations at patient meetings. Although PTC
is eager to find a treatment for DMD, the com-
pany stays catitious in its communication with
PPMD and its stakeholders

Although there are many advantages 1o hav-
ing an expert intermediary like Sweeney work
closely with patient groups and the companies
they fund, there are als¢ inherent potential con-
flicts of interest built into that dual role, Sweeney
says that the potential conflicts arise because he's
trying to look after the best interests of both
sides, and at times it is not possible to do some-
thing that is of maximum benefit to everyone.
Without NIH funding, Sweeney would have
needed to advise PPMD to fund the target that
was as disease specific as possible, leaving the
company to use its own money to do things of
more vatue to the company. When these con-
flicts of interest cannot be avoided, the best bet
is to fully disclose potenial conflicts and to bave
clearly defined guidelines for resolving them.

PTC and PPMD were fortunate that the
promising results of their initial research fed to
the NIH grant, because without that substan-
tial funding, they might have been forced to
make difficult choices about which of the badly
needed complementary approaches they could
afford 1o fund. As their experience (and that of
other industry projects funded by disease fonn-
dations) suggests, it is vital that the partners plan
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Box 2 lllustration of the benefits for the larger company: Genzyme

As Ellict Hillback, senior vice president of corporate affairs for Genzyme ot Cambridge,
Massachisetts, notes, “strong relationships between companies and patient groups can be
formed more easily and are likely to be stronger in disease areas where there is a chronic
condgitign, which lasts a long time and the outcomes are somewhat predictable, such as
with genetic diseases and muitiple sclerosis. There's an evolving course of action, and
you can build long-tarm relationships with those [patient] groups and work on long-term
treatments and hopefuily eventually a cure.”

Genzyme had to figure out a sustainable business model to treat very small patient
populations with their orphan drugs, while also developing ways to work with the health
care systems in areas of the world where there is no support for the treatment of a rare
disorder. Genzyme's collaborative efforts worldwide with patient groups in the lysosomal
storage disorder area have helped. As a resuit, Genzyme's inlernal patient advocacy group
based in Cambridge has grown from one 1o five dedicated members to build relationships
in different regions in the world across different diseases. It has created & global patient

guidance document that helps clarify expectations for employees working with patient

groups around the world,

Patients and Genzyme also work on access to therapy and reimbursement. Hidlback
says his company seeks to align with patients in helping all the parties in the health care
system understand the disease and therapy as accurately as possible so that dactors will
be fuil partners in optimizing the patient’s care and the drug will be reimbursed in an

appropriate way.

But perhaps the greatest benefit comes during difficult periods. When Genzyme
faced a supply shortage of its drug, Myozyme (alglucosidase alfa) for Pompe disease,
the company was very forthcoming and worked closely with patients to obtain the best
pussible outcome, with some patients willing to skip a dose periodically to try to ensure
the company could treat everyone, says Hillback.

early for whal will happen at later stages in the
pipeline. What strategies will they use to fund
subsequent stages of development? And what
will happen if a company is unable to or chooses
not to continue with the development program?
In the latter case, funders sometime retain the
rights to take the potential treatment elsewhere
for development.

Key success factors

Several factors determine the success or failure
of a partnership with patient advocacy groups
(Table 2},

Early start to partnership. Working with
patient groups in the drug discovery stage
enables the company to gain & much deeper
level of understanding of the disease and can
have a strong impact on how a company mar-

kets its drugs. “Companies are going to real-
ize that they need to collaborate with patient
groups earlier, that this is an investment in
the relationship and that it has a very deep
commercial impact later on,” says Hirawat,
adding, “When you can marry patient advo-
cacy with later marketing effort, you can see
a significant payoff because you are viewing
the patients as your customers, and as such
they are important stakeholders and the best
source of information.”

Supportive top management. The bond
between the partners is likely o be stronger if
the leaders of the company have signaled that
it is a business priority and an activity to which
they personally devote energy. PTC’s business
leaders, Peltz and Hirawat, regularly participate
in the meetings with PPMD.

Table 2 Factors and working strategies in successful collaboratiens

Factors for success

How to tackle issues

Early start tc partnership

Supportive lop managemenl

Open and honest communication

Shared geals and empathy

Trusted intermediaries

Strong commitment to overcoming roadblocks
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Open and honest commeunication. A strong
collaboration starts with frank diajog and
mutnal respect. “We keep the communica-
tion lines open; issues arise when people are
not in the loop,” notes Peltz. The relationship
has actually helped enhance the company’s
communication strategy. Although it is nec-
essary for biotech companies to be optimistic
about the futnre, they also have to be cautions
about what they communicate—according
to PTC’s Hirawat, this approach helps the
company manage the expectations of both
patients and other stakeholders.

Shared goals and empathy. Sometimes when
working with patient advocacy groups, com-
panies can end up viewing the patients only
as funders or customers. That is a mistake.
Krueger notes, “PTC teaches us that treat-
ing groups with respect, as equal partners, is
essential” From the start, PTC approached
its collaboration with PPMD by trying to
understand the needs of its partner. The
key from the patients’ perspective is that the
company listens to their input and incor-
porates it into decisions. In fact, Kimberly
Galberaijth, PPMD’s executive vice president,
says her group isn’t “used to people talking

to us as if we know anything” In Project
Catalyst, though, everyone works together—
the patient group, the company and the

investigators. Once a drug is approved, then’

a fourth player enters the dialog: the payer.

Trusted intermediaries. Finding the right
people to connect with in organizations is
critical for a collaboration’s success. Sweeney
emphasizes, “It's all about personalities,
about trust. ] thought [a potential relation-
ship with PPMD] would be a natural fit with
some companies, but there was no fit with
the people.”

In Project Catalyst, Sweeney’s own per-
sonal interest and the rele he has played
in bringing PTC and PPMD together have
proved vital to creating a strong partnership.
Although Sweeney’s dedication to both sides
may be unusual, Krueger notes that the exis-
tence of comrmitted, caring top-level scien-
tific advisors is a key bridge between patients
and companies in many other disease areas.

Strong commitment to overcoming road-
blocks. The people and organizations
involved in these collaborations are deeply
committed to successful outcomes. The
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strongest test to commitment is revealed in
the efforts and creativity the partners invest
to overcome obstacles. Committed partners
tend to deviate from the norm of business
as usual. To progress as far as it has, PTC has
also had to pioneer new funding sirategies,
appreaching patient organizations that didn't
typically partner with industry before, such
as the Muscular Dystrophy Association. And
it had to be willing to commit a high percent-
age of i1s resources to multiple treatments for
DMD. a rare diszase that is currently consid-
ered untreastable.

Conclusions

Partnerships between biotech companies and
patient groups offer an opportunity for win-
win collaborations: biotech companies can
get much needed funding, valuable informa-
tion and support for their research, develop-
ment and commercialization efforts, whereas
patients are likely to get the new treatments
they seek more quickly than through funding
of academic research.

1, Gambrill, §. Venture philanthropy is on the rise.
Thomson CenterWatch, Clinical Trials Today. <hitp:/!
www.clinicaltrialstoday.com/centerwatch_clinical _
1ria/2007 [08/venture-philant.html> (& August 2007)
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MUSCUlaI' D}TSU‘OP}]Y Leading the Duchenne muscular dystrophy community

FOR IMMEDIATE RELEASE
Contact: Nick Manetto 202.312.7499/nick.manetto@bakerd.com

NIH Awards Multi-Million Dollar Translational Research
Grant to Further Pursuit of Duchenne Treatments

Funding Builds Upon PPMD Investment & Advocacy

WASHINGTON (July 11, 2007) - The National Institutes of Health (NIH) has awarded a
significant $15.4 million translational research grant that will build on and advance promising
efforts aimed at developing treatments and therapies for Duchenne and Becker Muscular
Dystrophy.

The five-year award, to biopharmaceutical company PTC Therapeutics, Inc. and the University
of Pennsylvania School of Medicine, will enable the recipients to build upon the research
groundwork laid nearly four years ago by Parent Project Muscular Dystrophy and PTC through
their joint Project Catalyst initiative.

"This is absolutely cutstanding news," said PPMD Founding President and CEO Pat Furlong.
"For years, PPMD and our many supporters in Congress have been working with the NTH to
advance translational research projects like these, and this success is clear evidence that the
tireless work of all - especially our researchers, supporter and advocates - is paying off."

To date, PPMD's Project Catalyst has raised $3 million dollars, funding that has supported
research into a number of promising projects and advanced the work to the level worthy of
funding from the NIH, the world's premier medical research organization.

PPMD advocates and our champions in Congress have played a critical role in the process by
advocating for and securing increased NIH funding for Duchenne research, and for encouraging
Congress to prioritize translational projects within this funding.

"As I've said so many times in the past, our impassioned and growing corps of advocates makes
the difference. By partnering with their lawmakers to take action to advance the Duchenne
Translational agenda, they've been able to sustain NIH funding for critical initiatives during a
very tight budget period," Furlong said.

"When a group of parents began this journey many years ago, we envisioned a day when such a

significant NTH award would be possible. Today, that vision has materialized and led us one
important step forward in our mission to conquer Duchenne."

BDDBO1 4816854v1
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View Full Version : Minnesota mom becomes ‘heat-seeking missile’ for MD funds
antigquity 05-23-2002, 05:18 PM
Minnesota mom becomes 'heat-seeking missile' for MD funds
Todd Milbourn

Star TribuneA*Published May 22, 2002WASHINGTON, D.C. --

Ungil théy heard from Cheri Gunvalson, many members of Congress didn’t know much about the form of
muscular dystrophy that afflicts her son, Jacob.

"They just had no clue it was the number one genetic killer of children worldwide . . . and that there's no
treatment,” said Gunvalson, a registered nurse from Gonvick, Minn.

Gunvaison says she phoned 430 congressional offices and met with dozens of legislators face to face and, when
President Bush signed a bill last December, won a nearly two-fold increase in federal research doliars for
muscular dystrophy.

And she's still at it.

Gunvalson and advocates for those with Duchenne muscular dystrophy are now pushing for $10 million for the
Centers for Disease Control and Prevention to collect more data on the disease. Last week she was at the
University of Minnesota, meeting with scientists to discuss research progress. Under the law, three major
research centers will be established, and the university hopes to play a part.

At her urging, Minnesota Democrats Sen. Paul Wellstone and Rep. Collin Peterson sponsored the legislation,
which is the only comprehensive, disease-specific bill that Bush has signed. "It was the ultimate grassroots,”
Wellstone said. "I mean, this mother did all this with a computer and a phone in a farmhouse in northern
Minnesota, and probably in a flannel nightgown.”

Artist and jokester

Jacob is a lot like other 10-year-olds growing up in rural Minnesota. But Duchenne, the most common form of
muscular dystrophy, is graduaily weakening his muscies. Jacob is still able to walk short distances. Many boys
with the disease -- it affects one in every 3,500 boys -- are in a wheelchair by his age.

Its early signs include difficuity cimbing stairs and a wobbly gait, which usually appear between ages 3 and 5.
The disease eventually progresses to the heart and lungs, before killing the victim, usually before age 21.

Jacob enjoys watching TV, playing video games and riding go-karts around the neighborhood. He's shy around
peopie he doesn't know, but around the house he's the family prankster, his mom said.

"When I open my fridge, I sometimes find a rubber mouse,” she said. His mom describes him as a gifted artist
who works in several mediums.

"I da all animals because it's boring drawing scenery and other stuff," Jacob said.

Jacob has a brother, Ben, 13, and a sister, Keisey, 7. On the two days a week that she doesn't work,
Gunvaison will drop her kids off at the bus stop, then log on to the computer and pick up the phone. She said
she tries to balance her time working on Duchenne with the needs of her kids and hear husband, John. "Some
mothers golf, some mothers have horses -- well their mother has a computer,” she SaYSs.

David Mesick of Eden Prairie, a board member of Parent Project Muscular Dystrophy, said Gunvalson was the
*fireplug” that helped turn the bill into law.

Joel Wood, a top insurance industry lobbyist in Washington, whose son James has Duchenne, calls Gunvalson,
a "heat-seeking missile."

"She works a special magic. She can connect on both a substantive and emotional level,” said Wood, who
worked with Gunvalson on the bill. Gunvalson explains her success this way: "I never give up, and I'm always
polite.”

hitp://scirutgers.edu/forum/archive/index . php/t-11124 himl 5/4/2008
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Gunvalson and Wood, a Republican, said the Minnesota Democrats' advocacy and ability to work across the aisle
were crucial. Wood said that Wellstone's familiarity with the National Institutes of Health (NIH) and advocacy on
other health issues made him a key ally. Wellstone is a member of the Senate Health, Education, Labor and
Pensions Committee.

Duchenne affects males, with rare exceptions, The disease is usually inherited, though a third of the cases are
spontaneous mutations.

After Jacob's muscular dystrophy was diagnosed, Gunvalson said, she was outraged to find that there was
sparse federal funding for Duchenne research. "The way the research was going I didn't believe it would get
here in time for my son without federal involvement,” she said.

'On the verge'

In fiscal year 2001, $14.3 million of the NIH's $17 billion budget was devoted to muscular dystrophy, including
about $9 million for Duchenne research, Wellstone's office said. The Congressional Budget Office estimated that
the law would increase funding for muscular dystrophy research by $54 millien over the next four years.

Although the Muscular Dystrophy Association has raised tens of miliions of dollars annually through Iits Labor
Pay telethon, hosted by Jerry Lewis, it generally doesn't advocate for federa! dollars.

Mesick said that because of the visibility and success of the MDA telethons, there is a perception that enough is
being done for the disease. Parent Project was established in 1994 to push for federal support to find
treatments and a cure.

Researchers are exploring pessible gene therapies and are using stem cells to regenerate some muscles in -
laboratory tests. "We are on the verge of making meaningful progress in the treatment of [Duchenne] for the
first time In history,” said Dr. Lee Sweeney, a muscle biclogy expert at the University of Pennsylvania.

Said Gunvaison: "It's not a question of whether, but when this disease will be conquered. As soon as there's a
medicine, we'll be on the first airplane to get it. We're just keeping him as healthy as possibie until that time."

vBulletin v3.5.3, Copyright ©2000-2008, Jelsoft Enterprises Ltd.
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Answers 03/20/1990

TREATMENT IND UPDATE

The following may be used to answer inguiries about FDA's "treatment
IND" program:

Under the FDA treatment IND (investigational new drug) regulations
enacted in 1987, drugs that are in controlled clinical trials can be
provided outside these trials to treat patients with serious or immediately
life-threatening diseases for which no comparable or satisfactory altermate
therapy exists.

Certain safeguards must be observed, including requirements:

-- That the patient is fully informed of the risks and expressly
consents.

-- That the drug is not promoted or otherwise "commercialized," though
drug companies can charge patients to recover the cost of the drug's
manufacture, research, development and handling.

-- That ¢linical trials are underway and continue unimpeded, and the
sponsor of the drug actively pursues marketing approval of the drug with
"due diligence."

FDA has approved 18 drugs for use under its treatment IND program.

~MORE -

Page 2

The most recent approval, baclecfen for infusion into the spinal canal
(intrathecal infusion) using the Medtronic SynchroMed Infusion System, was
approved for those multiple sclerosis and spinal cord injury patients with
severe and chronic spasticity who cannot tolerate or do not respond to oral
baclofen. The drug has been available in an oral form for treating
spasticity for 12 years. But about 20,000 patients who suffer painful
chronic spasticity either do not experience sufficient benefit from the cral
preparation or suffer unacceptable side effects.

One study has indicated that intrathecal baclofen can have a dramatic
clinical effect in some patients who had not responded to oral baclofen.

The SynchroMed Infusion System, an infusion pump containing baclofen, is
placed beneath the skin in the patient's abdomen. It can be programmed via
radic signals to dispense the drug through a small catheter inserted into
the spinal canal. The device is refilled every four to eight weeks by
injection with a hypodermic needle through the skin and a self-sealing
rubber cover on the pump.

Although there has been significant benefit from intrathecal baclofen in
some patients, overall exposure of patients is small to date, and there is
need for caution and careful patient monitoring. At least one death not
explained by any other cause has occurred with the intrathecal infusion of
baclofen. The informed consent cktained from patients in the treatment IND
will make note of this, and ¥DA will require that doctors using
the device call each patient under their care every week for at least the
first six months of treatment and that the treatment IND sponsor call each
doctor each week toc ascertain the status of all patients.

-MORE-

Page 3
Physicians treating patients with severe spasticity who have failed oral
antispastic medications can contact Medtronic Inc. at 800-328-0810 or
612-572-5000 for detailed information ahout enrcllment in the treatment
protocol and the drug's distribution.
A list of previously approved treatment IND's and their status follows.

TREATMENT IND LIST
Drug: Cytomegalovirus immune globulin (CMV-IG)

Treatment IND Granted: October 1987
Indication: Prevention of cytomegalovirus infections in renal transplant

5/10/2008 10:37 AM
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patients.
Spensor: Comonwealth of Massachusetts, Department of Public Health,
Market Approval Date: Not yet approved.

Drug: Ifosfamide & Mesna

Treatment IND Granted: December 19587
Indication: Germ cell carcinoma.
Sponsor: National Cancer Institute.
Market Approval Date: December 31, 1988.

Drug: Trimetrexate

Treatment IND Granted: February 1988

Indication: AIDS patients with Pneumocystis carinii pneumonia who are
intolerant to standard forms of therapy.

Sponsor: National Institute of Allergy and Infectious Diseases.
Market Approval Date: Not yet approved.

Drug: Anafranil (clomipramine HC1)

Treatment IND Granted: June 1988

Indication: Severe cases of Obsessive Compulsive Disorder.
Sponsor: Ciba-Geigy.

Market Approval Date: December 29, 1989,

Drug: Eldepryl {selegiline HC1)
Treatment IND Granted: June 1988
Indication: S8Severe Parkinson's Disease.
Sponscr: Somerset Pharmaceuticals,
Market Approval Date: dJune 5, 1%89.

Drug: Pentostatin

Treatment IND Granted: July 1988

Indication: Hairy cell leukemia refractory toc alpha interferon.
Sponscr: National Cancer Institute.

Market Approval Date: Not yet approved.

-MORE-

Page 4
Drug: Teniposide
Treatment IND Granted: OCctcocber 1988
Indication: Relapsed or refractory acute lymphoblastic leukemia.
Sponsor: National Cancer Institute.
Market Approval Date: Not yet approved.

Drug: Ganciclevir

Treatment IND Granted: November 1988

Indication: CMV retinitis in AIDS patients. .

Speonsor: National Institute of Allergy and Infectious Diseases.
Market Approval Date: June 23, 1989.

Drug: Pentamidine Isethionate Aerosol

Treatment IND Granted: February 1989

Indication: Preventicn of Pneumocystis carinii penumonia (PCP) in AIDS
patients who have recovered from an episcde of PCP.

Sponscr: LyphoMed.

Market Approval Date: June 15, 19839.

Drug: Levamisole hydrochloride

Treatment IND Granted: May 1389

Indicaticn: For use (with 5-fluorouracil) as an adjuvant treatment for
Dukes C adenocarcinoma of the ceclon.

Sponscor: National Cancer Institute.

Market Approval Date: Not yet approved.

Drug: Erythropoietin (EPQO)
Treatment IND Granted: June 1989

5/10/2008 10:37 AM
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Indication: Treatment of AZT related anemia in EIV pesitive patients.
Sponsor: Ortho.
Market Approval Date: Not yet approved.

Drug: Exosurf (synthetic pulmconary surfactant)

Treatment IND Granted: July 19289

Indication: Prophylactic treatment of newborns likely to develop
respiratory distress syndrome and rescue treatment of newborns with
confirmed RDS.

Sponsor: Burroughs Wellcome.

Market Approval Date: Not yet approved.

Drug: 2'3' dideoxyinosine (ddI}

Treatment IND Granted: September 1%8%

Indication: Treatment of AIDS patients intolerant to AZT.
Sponsor: Bristol Myers,

Market Approval Date: Not yet approved.

Drug: Survanta (bovine pulmonary surfactant)

Treatment IND Granted: October 1989

Indication: Prevention and treatment of respiratory distress syndrome in
premature infants.

Sponscor: Ross Labs.

Market Approval Date: Not yet approved.

-MORE-

Page 5
Drug: =zidcovudine
Treatment IND Granted: October 19895
Indication: Treatment cof children under the age of 13 who have AIDS or are
suffering from symptoms of advanced infection with the AIDS wvirus.
Sponsor: Burroughs Wellcome.
Market Approval Date: Not vyet approved.

Drug: mannose terminated beta-glucocerebrosidase

Treatment IND Granted: November 1989

Indicaticon: Treatment of patients with chronic Gaucher's disease.
Sponsor: Genzyme Corporation.

Market Approval Date: Not yet approved.

Drug: fludarabine phosphate

Treatment IND Granted: November 1889
Indication: Chronic Lymphocytiec Leukemia
Sponsor: Naticmal Cancer Iastitute
Market Approval Date: Not yet approved.
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Dear Mrs. Gunvalson,

I am writing in response to your inquiry concemning the possible availability of PTC 124 under a single
patient IND to treat your son, Jacob, for Duchenne Muscular Dystrophy. Iam sorry to hear of your son’s
progressive difficulties despite his current therapy with gentamycin.

As you know, a new potential therapy such as PTC 124 is ideally first given to patients as part of a
clinical trial. From your inquiry, I understand that your son did not meet the inclusion criteria for the
clinical trial now in progress for the treatment of Duchenne muscular dystrophy. In my opinion, the best
option for your son would be to request a protocol exception. If approved by the sponsor, a protocol
exception allows some patients who are ineligible to participate in a study to be treated with the
investigational drug under the existing study IND at one of the study centers participating in the trial.

Thus, the new therapy is given under the supervision of a study investigator who has had at least some
experience with this new therapy and who will be informed by the sponsor of the ongoing clinical
experience of the other study investigators conducting the trial of the new therapy. The dose and length
of treatment allowable would depend on safety information currently available and would not exceed
those allowable under the study protocol. ' ' |

The alternative to the protocol exception would be the single patient IND which also requires the
approval of the sponsor. In general, the FDA is supportive of a physician’s filing a single patient IND to
allow treatment with an investigational drug of a patient with a serious illness when no alternative
effective therapy exists, when clinical studies of the drug are ongoing, and when a sponsor agrees 10

provide the drug. The length of treatment allowable under the single patient IND would again depend on
the safety information currently available. '

The physician who would propose to treat your son under either the protocol exception mechanism or the
single patient IND mechanism should contact Katherine Needleman, the Consumer Safety Officer in our
Division who is responsible for PTC 124. She will work with the physician to explain and assist in the

process. Ms Needleman’s maybe contacted by email katherine.needleman(@fda.hhs.gov or by phone 301-
796-1125.

An explanation of the single patient IND is posted on the FDA internet public website
( hitp://www.fda.gov/ola/2001/compassionateuse0620.html ) and may be useful in your understanding
this type of IND. It also briefly discusses protocol exception mechanism.

The following excerpts from this explanation are specifically relevant to your request:

Background

We are very much aware of the impact FDA's processes and decisions have on the public we
serve. Under the Federal Food, Drug, and Cosmetic (FD&C) Act and related statutes, the
Government has a vitally important role in helping to ensure that the marketed medical products
upon which patients and their health care practitioners rely are shown to be both safe and
effective. Just as important, we have critical responsibilities in helping to ensure that the use of
investigational drugs is carried out safely, and that the limitations of current information on the
drug are conveyed 10 the patient. We are particularly aware that even before a drug is approved
Jfor marketing, there may be enough information to support varying degrees of treatment use for
people with serious illness when there is no effective treatment available. In various ways, FDA
has attempted to make it possible for investigational drugs to bé available in these situations, but
availability must bear a relation to how much information we have. The safeguards provided by

FDA's activities are particularly important for our most vulnerable citizens, those who are
seriously ill. ) i '



I hope that this information is helpful to you and to your son.

We understand that patients and their family members are often unfamiliar with FDA's legal and
regulatory responsibilities. Often they are unaware that FDA cannot compel a company to supply
an individual patient with an investigational drug outside of its planned clinical trials. The
manyfacturer or sponsor makes the final decision to provide an experimental drug or therapy to a
patient. The sponsor may consider many factors, including the amount of information available
about the drug, the amount of drug available, and how best to use its resources 1o optimize
development of the drug for marketing. This maximizes the availability of the drug to patients who
can benefit from it. In some cases, the sponsor is unwilling to provide the product outside of
clinical trials, especially relatively early in drug development. Patients are sometimes confused or

angered by this situation and misinterpret the company's unwillingness to provide the product as
an FDA action. - '

FDA may not allow treatment uses because of safety concerns. Generally, however, if a physician
makes a request for treatment use of an experimental drug, in a patient for whom no effective
therapy exists, and there is an ongoing study of the drug and a sponsor agrees to provide the
product, FDA does not object to the treatment use. ‘ '

There have been cases in which ireatment use has been considered appropriate, despite relatively
little evidence supporting the usefulness of the drug for the particular indication. Generally, when

_there was no effective alternative drug or treatment for the particular condition and there was

sufficient information about safety, treatment use can be Justified. Physicians may always contact

FDA to propose such a use for a specific patient when they believe circumstances warrant this
use. . ..

Protocol Exception/Exemptions

In cases where a patient cannot be enrolled in an existing protocol because of some factor that
makes the patient ineligible to participate in the study, research sponsors or investigators often
can make a protocol exception to treat such a patient. The data from that patient would not be
part of the report of the original study. Usually such special exceptions arise in the same
institutions that are conducting the original study, where investigators are familiar with the drug.

Access to Investigational New Products

The ideal way for a patient to receive a promising but unproven drug is as a participant in a
controlled clinical trial. Such trials provide appropriate patient protections and potential benefits
(for example, IRB review, informed consent, free product or treatment, and FDA review of pre-
clinical data and the protocols for the clinical trials) and maximize the gathering of useful
information about the product, potentiaily benefiting the entire patient population. It is not
possible, however, for all patients who might benefit from the drug to enroll in controlled clinical
trials.

FDA believes that it is appropriate to make certain promising, but not yet approved, products
available to patients with serious and life-threatening illnesses who lack alternative treatment.
This should be done in a way that does not interfere with recruitment to the clinical trials needed
to support the effectiveness and safety of the drug.

" JAMIDIAO
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To: Wirsz, Emil
Subject: Re: PTC Therapeutics Announces Encouraging Preliminary Phase 2 Results of PTC124 in Duchenne
Muscular Dystrophy

Hi,

I think the fact they got dystrophin expression in all is great! The next ph 2a (higher dose due to the kids
metabolizes it faster than they thought and they need to get to the peak concentration)boys like Jacob and
wheelchair bound may qualify. It will be for 1 month. Then hopefully longer.

When will you be coming to the states for your work as this would be a great time.

Cheri

— Original Message -—

From:; Wirsz, Emil

To: cgunvai@agvtel.com

Sent: Saturday, October 28, 2006 10:52 AM

Subject: FW: PTC Therapeutics Announces Encouraging Preliminary Phase 2 Results of PTC124 in
Duchenne Muscular Dystrophy

Hi Cheri,

you got this message for sure too.

| am just checking to see what news you have:
- do you have more details ?

- did the drug work well ?

- any news when Ph [Il will start ?

- any luck with compassionate ?

Emil

From: PTC_Therapeutics [mailto:PTC_Therapeutics@ptcbio.com]

Sent: Saturday, October 21, 2006 8:00 PM

'To: undisciosed-recipients

Subject: PTC Therapeutics Announces Encouraging Preliminary Phase 2 Results of PTC124 in Duchenne
Muscular Dystrophy

Right-click here to
download pictures. To
help protect your
privacy, Outlook

FOR IMMEDIATE RELEASE

PTC THERAPEUTICS ANNOUNCES ENCOURAGING PRELIMINARY PHASE 2 RESULTS
OF PTC124 IN DUCHENNE MUSCULAR DYSTROPHY

SOUTH PLAINFIELD, NJ - October 21, 2006 - PTC Therapeutics, Inc. (PTC), a
biopharmaceutical company focused on the discovery and development of small-molecule drugs

targeting post-transcriptional control processes, today announced encouraging data from a Phase 2
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clinical trial of PTC124 in patients with Duchenne muscular dystrophy (DMD) due to a nonsense
mutation. The results imply pharmacological activity based on preliminary data that suggest
increases in dystrophin in muscle biopsies in a number of patients and statistically significant
improvements in muscle enzymes in serumn. The preliminary data were presented today at the PPUK
4™ Intemnational DMD Conference in London, England.

“These results are the first example of an oral therapy addressing the underlying cause of DMD by
restoring dystrophin production,” said Dr. Richard Finkel, Director of the Neuromuscular Program,
Children’s Hospital of Philadelphia, PA, one of the trial’s lead investigators. “There are limited
therapeutic options for patients living with DMD, and these data strongly indicate PTC124 warrants
further clinical investigation in this patient population, which has a great unmet medical need.”

Langdon Miller, M.D., Chief Medical Officer, PTC, stated, “These preliminary results in patients
with DMD provide confirmation of proof of concept that PTC124 can induce ribosomal readthrough
of nonsense mutations as an approach to treating genetic disorders. Given that PTC124 was very
well-tolerated and activity was observed at lower-than-expected plasma concentrations, we are

amending this trial to evaluate higher dose levels and the potential to further increase dystrophin
expression.”

“In the first half of 2007, we expect to present the final data set from this Phase 2 clinical trial and
meet with regulatory authorities to determine the next steps for further clinical development of

PTC124. Following these discussions, we hope to initiate longer-term clinical trials for PTC124 in
2007,” said Dr. Miller.

Patients with DMD lack dystrophin, a protein that is critical to the structural stability of muscle
fibers. This Phase 2 multi-site, open-label, dose-ranging clinical trial is evaluating muscle dystrophin
expression in patients with nonsense-mutation-mediated DMD. Blood levels of muscle-derived
creatine kinase are being measured as assessments of muscle integrity. PTC124 safety, compliance,

and pharmacokinetics are also being evaluated.

Patients included in the interim analysis were enrolled at three clinical sites in the United States:
Children's Hospital of Philadelphia, Philadelphia, Pennsylvania; Cincinnati Children's Hospital
Medical Center, Cincinnati, Ohio; and the University of Utah, Salt Lake City, Utah. In the study,
patients received 28 days of PTC124 treatment at one of two dose levels. All patients were boys with
a nonsense mutation in the dystrophin gene, substantially elevated serum creatine kinase, and
symptoms associated with DMD.

Assessment of the in vitro effects of PTC124 on dystrophin expression showed dose-dependent
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production of full-length dystrophin in myocytes obtained from multiple study subjects; these data
suggest the potential for response across a range of early to late nonsense mutations within the
dystrophin gene. Evaluation of the in vivo effects of PTC124 over the 28-day treatment course

suggest an increase in dystrophin expression in muscle biopsies in a number of the boys participating
in the trial, although quantitative analysis is not yet complete. Statistically significant reductions in
the concentrations of muscle-derived creatine kinase levels in the blood were observed during
PTC124 treatment. Although no formal questionnaire was used to collect data on changes in DMD-
related symptoms, several parents and teachers reported that boys participating in the study had

improvements in terms of greater activity level and increased endurance during treatment.

PTC124 was well tolerated among the 26 patients included in the study. Potentially drug-related
adverse events were infrequent, mild to moderate in severity, did not result in therapy interruptions or
discontinuations, and were reversible. There were no safety concerns based on physical
examinations, vital sign measurements, electrocardiograms, or laboratory parameters. Compliance
was excellent at both dose levels.

“These preliminary results are very encouraging and add to the growing body of clinical evidence
supporting the potential of PTC124 as a treatment for genetic disorders due to a nonsense mutation,”
said Stuart W. Peltz, Ph.D., President and Chief Executive Officer of PTC Therapeutics. “The
findings in the DMD frials are consistent with the results observed in Phase 2 clinical trials of
PTC124 in patients with cystic fibrosis. We intend to extend this concept into other nonsense-
mediated genetic disorders.”

ABOUT DUCHENNE MUSCULAR DYSTROPHY

Duchenne muscular dystrophy (DMD) is a progressive muscle disorder that causes the loss of both
muscle function and independence. DMD is perhaps the most prevalent of the muscular dystrophies
and is the most common lethal genetic disorder diagnosed during childhood today. Each year,
approximately 20,000 children worldwide are born with DMD (one of every 3,500 male children).
More information regarding DMD is available through the Muscular Dystrophy Association
{(www.mdausa.org) and the Parent Project Muscular Dystrophy (www.parentprojectmd.org).

ABOUT PTC124

PTC124 is an orally delivered product candidate in Phase 2 clinical development for the treatment of

genetic disorders due to nonsense mutations. Nonsense mutations are single-point alterations in the

genetic code that prematurely halt the translation process, producing a shortened, non-functional

protein. PTC124 has demonstrated activity in preclinical genetic disease models harboring nonsense

=¥  mutations allowing the restoration of the production of full-length, functional proteins. In Phase 1
clinical irials, PTC124 was generally well tolerated, achieved target plasma concentrations that have
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been associated with activity in preclinical models, and did not induce nibosomal readthrough of
= . normal stop codons. PTC is currently conducting Phase 2 clinical trials of PTC124 in nonsense-
-7 mutation-mediated cystic fibrosis (CF) and Duchenne muscular dystrophy (DMD).

It is estimated that 10% of the cases of CF and 13% of the cases of DMD are due to nonsense
mutations. PTC believes that PTC124 is potentially applicable to a broad range of other genetic
disorders in which a nonsense mutation is the cause of the disease. The FDA has granted PTC124
Fast-Track designations and Orphan Drug designations for the treatment of CF and DMD due to
nonsense mutations. PTC124 has also been granted orphan drug status for the treatment of CF and
DMD by the Committee for Orphan Medicinal Products (COMP) of the European Medicines Agency
(EMEA). PTC124’s development is supported by grants from the Muscular Dystrophy Association
(MDA), Cystic Fibrosis Foundation Therapeutics, Inc. (CFFT), Parent Project Muscular Dystrophy
(PPMD), FDA’s Office of Orphan Products Development (OOPD), and by General Clinical Research
Center grants from the National Center for Research Resources (NCRR).

ABOUT PTC THERAPEUTICS, INC.

PTC is a biopharmaceutical company focused on the discovery and development of orally
administered, proprietary small-molecule drugs that target post-transcriptional control processes.
Post-transcriptional control processes regulate the rate and timing of protein production and are of
central importance to proper cellular function. PTC has assembled proprietary technologies and
extensive knowledge of post-transcriptional control processes that it applies in its drug discovery and
development activities. PTC’s current pipeline of clinical and preclinical product candidates
addresses multiple indications, including genetic disorders, oncology, and infectious diseases.

FOR MORE INFORMATION:

Jane Baj Sheryl Seapy

PTC Therapeutics, Inc.

(908) 222-7000, x167 Pure Communications
jbaj@ptcbio.com

(949) 608-0841

sheryl@purecommunicationsinc.com
PATIENTS, PATIENTS’ FAMILIES, INVESTIGATORS AND PATIENT ORGANIZATIONS
Kerri Donnelly
PTC Therapeutics, Inc.
(908) 222-7000, x112
kdonnelly@ptcbio.com

IF vyOU WOQULD LIKE TO BE REMOVED FROM THIS MAILING LIST, PLEASE EMAIL INFO@PTCBEO.COM AND WRITE REMOVE

o

IN THE SUBJECT FIELD.
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Patient Name: Guoveisan, Jacob #1535

MR No.: §1360556

Date of Birth: 10.5.97

Age: FSyrs, Tmos

Insoramce Statvs; Biue Cross and Bive Shicld
Enitia) Visié: 5-30-07

Cyrrent Visit: 53807

Accompenied by: parents

John Parkin , M.D.
MeritCare Chnic
Bemidji Norik

1705 Ann Strest, NW
Bemidji , MN 56661
Pbone: X18-333-5000
Fox: 218-313-4729

Dear D, Parkin:

Thank you for heving us sce Jacob in consultetion for = comprebensive evalugtion of his Duchenne Muscutar
Drystyophy in particular with concems for recent loss of embulation. W had the plcasure of seeing Jacob elong
with parcnts in our Nearomuescular Comprehensive Care Cemer/MDA Clinic on 5-30-07/

ASSESSMENT:

v Duchenne Muscular Dysophy (nonsanse muteton cxon 55

¢ Functionz] Activity Level: &

» Loss of independent ambulation st age 15 14

» Steroid therupy from ape 8 yeers- with initin) Prednisone, foliowsd by dsily Deflazacort from sge 9 (sbout 6
years)

* Growth fzilure and pubcrtal delays with deteyed bone aps of § years, for chronslogic age of | S-venrs, 7-
months

* Bone psteaporosis with DEXA scores corrected for bone zge of ghout -2 for lomber spimé wnd on Fosamax for

a Few yenrs.

Epine x-riys - 10 cvidenoc of compression frocturss

Viternin D deficiency « 25 Mydroxy Vitemin D Jevel of 18.2

Elevsted random urise cafcium / creatinine retio of 0.5 (muybe as u resuk of low creatinine)

Doeressed fasting glueose insulin ration of 3.4 and coneern for insulin resistance ~

Agymptomalic cetarpets from age 11 years

Anxiety — on Mlanpx porn.

Cardias — sinus wachycesdia § moaths 2ge, on beta blecker znd Loszrtan

Spine — 11 degres scoliosis :

MRI muscles ib lower extremalies with complets fatty raptscement in the thighs, modarate fotty replasemenl io

the legs withoud T2 signals of inflammation / ederm

|V gentamicin therapy for nonsense mutation for the Jest 3 yeers from 2004 with side efect of bilaters) high

tone hering loss & 8,000 Hz for the pest yeer (preserved resal funstion on GER study)

# @ % 4« 8 = 8 ® 9

CHIEF COMPLAINT: Loss of ambulstion 2 months prior to visit and interest in “braced smbuolation.”

CURRENT MEDICATIONS: Losartam 50 mg duily; Metoprolol 25 me deily; Vitamin D 1000 TU/daily,
Fosgmax 70 mg weekly. Defitzacort 36 mg q.am defly; salciuo 500 mg b.id hMiralax 34 g pru.; Gentamicin
386 mp IV 3 times/werk; Saline fiush port; Juven | packer bid: Xensx 0.25 mg pro.; Tylenol $3 1-2 q. 4h
P BRENtamin teb § deify.

ALLERGIES: Mone.
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HISTORY OF PRESENT ILLNESS:
History was obtzined from parents as well 25 from review of Jocob's previous medice! records. Pleass allow me
io summarize Iacol's history for my records.

Gross Molor Fenction: Jazob is 2 charming 13-year, 7-month-old righi-hansed Coucesien yourng man with
DPuchenne Muscular Dystrophy diaghosed a1 the age of 6 years. When Jacob was 2-3 yews oid, parcns had
cancerns that he was walking and running differentty. (rusning jike @ “weshing machine’). Per Mo, Fecob did
not heve & Gower's Manewver unsit he was ag¢ 56 yturs ol sge. He did not have calf hypertrophy. Jacob wes
unable ro juemp st tha time. He could po up weps with alicrmate feet at times, but vsually went up one foot et p
time with hand holding onto ratings. Jacob had e Fight gestrocncmius muscie biopsy on 1-13-98, Per Dr.
Srephen Smith's report, {Sight microscopy showsd carly pasel muscular dvstraphy).  Immumohistochesistry with
dystrophin monociona! entibodies 1,2 and 3 showed reduced immunoereactivity vyer the sarcolemma with
dysirophin i, representing the mid rod domzin. There wes oo immunersactivity with dysirophin 3 2nd minimal
imEmmorcactivity over several fibers with dysirophin 2, representing the C tomminus. With this, Dr. Siephen
Smith reported (“presence of reduced dystrophin immuenoreaciivity is compatisle with Backer
dystrophinopathy™). Jacol kad mutalional studics done under a ressarch study by Dr. Jerry Mendel] o Ohio
Statz in Ociber 2000. The resenrch study found » nonsense (slop codon mutation) in exon 5.

Jucob was wested with corticosteroid therepy from sge 8. He first stirted high dose Predaisone on the weekend
schedule. Per Miom, be got weaker with increased falls end was changed 2 wesks Jaker 1 Predmisone ] 0-days-on
tnd 10-days-off. However, he siill experienced falls and was chenged aficr 2 months t@ daily Prednissne. This
lested a coupie of months ind wes chenged 1o daily Deflezacort a5 Jacob had unascsptable behavioral side
effects with Prednisone. He wes spgressive and was having fights ot school. Hence, Jacob has been o duily
Deflazzcon o 0.9 mp/kp/dey since the age of © years. Over tisme, the dose of Deflazacort hed boon increesed to
the current 35 myg g-e.m. {for about 2 years). Jecob expzricnced decreesed falls, walked betier, and could Jump
with great effort after doing daily sreroids. However, his motor funclion declined in 2004, and Mom staried
Jactb on intrevenous gentamicin therapy to treat DMD with siop sodon murstion. Secob wes inftielly on IV
{through 8 port) 7.5 mgfig of gertemicic per day. The dose was gracuslly increased to 19 mg'kgidey, Howevar,
with concerns for nephrotoxicity and the development of high tone deafhess, Jocob has been having some drug
holidays with gentamicin, petiing 2 tota) 336 mp/dosc enly 33 weele Per Mom, Jscob gers drog holidays of 4-5
days ko week's break gvery 2-3 months, Per Mom, Jacob raporis decreesed energy when not on gemtamicin
theragy.

Jacoly wes ambulsting st home with helding on for support i1l aboul 2 months 2z0. He was unuble to stand or
walk following 2 “presumed spine compression frachre" jn March 2007 sfler fniling one pight in the bathroom.
Jacob and parems wre keon o explore the potentiel of long leg breces “for braced ambulation™. Jacob swirs
everyday and he will be gening o mander,

REVIEW OF SYSTEMS : Overall heulth is reported to be good.

Cardiac: Jacol had problems with increaced heert rale and tachycatdia 6 months #po. He wis seid to heve a
porma? echotorfiogram. Jacob had been on prophylectic Tisinopril for the past 1 % years, The cpisods of
tachycardia 6 months ogo led o un insreased dose of [isinopnl and pse of a bew blocker. (metoprolal} Lisinoprl
wzs subsaquently switched to Josartan in February 2007,

Pulmonary: Jacob bad normel PFT's ordered by your offics. He plays the trumpet snd Mom touches bese with
Pedintric Primonologist Dr, Jonathan Finder of Bittsburgh Children’s. Jecob is said 1o slesp well.

Mutritien/Bone Health: Jacob enjoys food but the family hes been counling his zalores. He had his £ fracturs
{spine frachure) rwo months spo, Jacob bad beeh on Fosamsx for 2 fzw venss, He currently is on Faswnax 70
mg cace 8 week, Vitowin B 1000 'U/dzy snd colcium suppiements.

Visien: Jacob hes cetaracts associated with deily Deflazacort therapy. Cataracts wers dingnoscd 4 years age.
He has glesses for vizion 20/30 wnd 20/40. He hes anmua) ey chooks.

Bearimg: Jacob hes high tonc doafivess st 8,000 Hz essovimed with pentsmicin therapy. High fone deafness wag
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diagnosed 3 year ago,

PsychosoriaVSchool: Jacob mlics Xanwk 0,25 mg pr.n. for enxdery with flying and elevators. Jacob is coping
well with his disabilitics and his hobbies includc sports end the NFL.

Gl Jacob wsing Miralax and Colsce for constipation,

Rensi: Jacok has 0o previous nephrology cvaluations. He wiil be secing Dr. Elizabeth Jeckson and had 8 GFR
study ot This visil,

Endocrine: Height has dropped from the 50° percentile 10 less than 3% peroentile sfter age 9. Weight has
increasad frow the 10 peroemile to the 25™-50% perceniile, age 12-13 years. Jacob has oo facial bair or siges of
pubsrty.

There are no other complaints or concemns.
ANTENATAL BISTORY: Unremsrkebile.

RIRTH BISTORY: 38-week normal vaginal delivery with 4 birthweight of 7-pounds, 15 4 sunces, Apgar
scores were 7 and 3 atd thars were no perinatal problems,

DEVELOFPMENTAL HISTORY: Gross motor milsstones wers npeal except for indzpendent welking a1
shout the 2pe of 15 months. Fine motor end lunpusge skills wers age epproprisic, Jacob isan A’ stadent.

FAMILY MISTORY: There is family history of Duchenns Museuler Dystrophy. Per Mom, she tested nagative
for the mnzgjon st the City of Hops 1zb sbeout § yeurs pgo. An 18-yesr-oid brother, Ben, is very ethietic and will
be entering college. Sister Kelsey, ape 12, lesed negative for the niutstion.

PHYSHCAL EXAMINATION:

Height: §" 6.5 inches {20 cm below 3™ percentile) Weipht: 42.9 kg {bclow 3" peresniile)

Heari Rale: 27/ min Blood Pressere: 115/72

Segmental Arm Span: (usually preater than beight by 2-3 inches) mepewved at 149.5 o, wikich 13 sbout 7 om
below 3™ percemile

GINERAL EXAMINATION: Jecob was Ipgking well; ke had po cushingoid facies. He was quits well
nourished. He had a0 fecial hair. Heart and Jungs were elear, sbdomen wes soft nd his spine wes siraight.
There wes some fendemess over the low back.

NEUROLOGICAL EXAMINATION: Menlol steios wes approprisie. Jacob was alert, articulale and very
pleesent. Craniz] nerve exam was normel. O motor exam, Jagol had tight pronetors with decreased range of
forsarm supination and tight long fmges Hexors with a mild Blethern's sign. He had no muscls hypertrophy.
‘There were nio significant hip flenor o7 knee Sexor conwaetures. (< 5 deproes). Ankic dorsificxion wes up to
newtral bilsterally with Lesitting. Jacob was able to hold his neck up against gravity to the plans of the body in
the supine positdon. He gol up from supine w siting with forweed trineul Dexion with hend support on the bed,
) elicited grade 3+ strenpth for shoulder shduction and grade 3 strenpth for elbow flexion. Hip Dexors were
grada 2 (Jechb wes able 1o slevete tham eeminst gravity only by toming his body to the side). Jacob had ective
quadTictps ¢xtension bileterally through & rangs of 60 to 75 depgress when seated over the adpe of the table.
Jacob could stand with a lot of support and very promanet Jurnbar lordosis enly when we stabilized his kness
extersion pnd supported his body weighi at the schiz.

IMPRESSION : Although Jecob has been labeied as a Becker Muscular Dystropity, he clearly has the clinical
phenotyps of & petient with Duchenne Muscular Dystophy with regards 1o his presentation wnd the profile of bis
declining molor function to the loss of independent ambuletion 21 uge 15 ¥ with sicroid therapy. Moregver, the

imnunocvtochermical staining reposted m Jacob's hiopsy is only that of reduced steining with the red domain, i.o

dysrophin T with no migirpal sining Jor dysirophin 1 and 1iL. Appsrently, no quantitation of dystrophin wes
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done with Western biot or Tnmunobioning studics, Such immunesylochemical staimng has besn scen in our
chinic patients with Duchenne Muscular Dystrophy. MR muscic doxe at this visil (severe fatly replsceament of
mwscles) and DEXA studics (44% fal mass) are alse consistent with o diagnesis of Duchente Museular
Drystrophy.

The upr ot joss of ambulaton a1 15 % is quiis corsistzat with DMV patients reated with daily sieroids. The
benefit of additional 1V gentamicin thernpy @ this poisl in thme dogs nol seem 1o outweigh the risks of {otoxicity
and concern for renal compromise with continved therspy), Jacob seems 16 be a good cendidate for imsasive
rehab into ischisl weight beartng jong leg braces,

Jacob has significant side effects assceiaied with chronis sterpid therapy: osteopotasis, esymptornatic cataracts,
growth frilure, pubertal deleys and insulin resistance, His Vitamin D defisiency it also going o nepusively afftcl
his bone health further. His function cun be optimized when approprists imerventions [or thess compbications.

DIAGNGSTIC PLANS/ EYALLATIONS:
Cordige; 5-31-07 Dr. Linda Cripe. Curdiaz MRY 5-31407: normul study cxcept Tor mild diastolic dysfunction,

Polmongry: 3-31-07 Dr. Narong Simakajornboon. PFT $-30-07: forced vits! capacity of 2.48 L (108%
predicled) MIP 93, MEP §6, cough peek flow 200 Limin,

MR of thighs and legs showed diffuscd essentially complete famy replacement of ihe muscies of the thighs with
some sparing of the sartorius gracilis and semitendinesis muscles. Muycle volume iy the Tower leg was far beosr
preserved with moderate Tatly infiiration widh some spering of 1he medial head of U gasrocnsmius and
popliteals muscies. There were no increesed signels scen on two waited sequences to indicate aetive
inflammation or cdema.

RMomitoring Labs: rene! pancl: sodivm 135, C02 30, crestinine Iow 0.2, celehuon 9.7, phosphoays 4.8, CPK
3367, AST 119, ALT 158, ulkcelinw phosphetese Jow 62 (Fange 65— 525). TSH 0.9, Totwd T4 10,1, free T4 2.3,
FGF-1 591.2 (range 358 — 8700, IGFbp-3 aormsl 5.1, 25 Hydroxy Viamin D low et 18.9, Toml CoQ10 |
CoQ10 %ereduced. Remdomn urine calcium / creatining ratjo 0.3, randors caicium 23,5, random creatinine 46,
FSH 7.8, LH 4.2, icstosterone low at 12, §erum amino acids normal, random wrine calcivm 23.5, random wring
creutinipe 46, calciumicreatine ratio 0.5, zine lovel 336 normal {range 670 - 1240), creatine Jevel 2,]

Bone Heslith: X-rwy bone ages chronvingical age 13-years, T-moxrhs; estimated bome age: delzyped 219 -
years, Spine X-rays: pe compression fraciures. 11 degrees [eft sided scoliosie. Dexa studies L/S Spine
g-5coves -3.5 (when corrected for bone age of § yesry, it is mbout -2)

Distel Femur: R1 (imcorrecicd for bone age) 4.6, R2 4.5, R3-3.5 %Bedy Fat: 442  Whaie Body Z-
Beofer -3.2 {

Nephrology Evaluatios: Dr. Flizabesh Jackson on 5+29-07. Renal ultrasound on 5-30-07: normal kidneys with ,
ta nephrocaleinosis. GIR swdies with (TC-29M-DTP 149 ml/min/1.75 square meiers) preserved senal :
Nenction.

Auodivlogy: testing on 5-20-07, Moderaic to severe heerirg Ipss at 8,000 Hz

THERAFPEUTIC PLANS:

1. JFatob wes cvalusted by Orthoust, Ted Ryder, and PT, Amy Meyer. We felt Jacob is 8 good candidare for
ischial waight bearing FLAFQ's i enshie him 10 inbwlate with losg leg braces. Mr. Ryder made the cest for
Jacob’s braces snd he will return in 2 couple of weeks for intensive rehabilitation 1o releam how 1o stand and
walk with those braces.

3. With the growsh feilure and insnlin resistunce, Jacob will alsa Be evaluated by Dr. Meilan Rutier following s
growth hormone skin iest upon bis retum.

3. Disticipn, Kirans Reo, will meel the family upon Jaccb's return 1o discuss dietary medifications, cspecistly in
vitw of the concern for insulin resisance. Mom will be gening a dietery recall 15 enable Kirans to worl on the
fnerventions,
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MG sADenIe - Gunvalson, Jacob §30-67 dot
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4. J2cob will continue on his Deflazacor 36 mg gem

| 5. Yacob will need to have a 24-hour vrine catciuey study before we Increase his Viamin D end enfeiom
sapplements 10 trept his Vitamin 17 deficiency,

6. Afthough Jacob stiil has preserved renat function, he alieady his olovicity from the gentamicin therapy. With
the decline in Jocob's moter funsiian, uad my cuneern for the lack of efficacy for gentamicin therypy at this podnl
intime, 1 discussed with Mom the oplion of diiscontining gentamicin especiully in the tight of up corning PTC-
124 clinics] 1rials. Mom is refuctent 1o discontimes gentamicin ai this point in Sme as she feels that Jacab reports
Yess energy when off gentamicin and she perceives bower CX fevel on gentamicin, However, she iz open 1o
checking CK Jevel withoul pentermicin Iherepy and consider discomimsing If theve is no difference without
Bentanicin,

FOLLOW-tp:

* Toretura in mid June for intensive Rehob for KAFO's, growth hormere siin kst and Endocrine
evaluation in the ncar fitture,

» Clinie foltow-izp will be 3 monthy after stquisition upd rehab into AFD s

§ pevsoraily took a history, examined this Pprtient, reviewed the medical notes ard test reports from
parents. § formuizfed the treztment plan.

Faee to face tcims spent on courseling femily / caregivers robcerning the dingnesis, proklems, progress,
care and rescarch advances: 50 min. Total consylt time: 120 min.

Thank you for allowing us o parfici pate in the care of this patient,
. Singercly,

Brends Wong, M.D.

Child Newralogist

Associate Professor of Pedistrics and Newrology

Neuromusculer Camprebensive Crre Center

EW/do
Dawe Trenseribed; 6-11-07

Mr.& Mers, Cinvalson
11617 506% Srreer
Gonvick, MM 56549

Kiranz Rap
Nuritionis!
CCHMC ML 55043

Amy Meyer, PT {16 pass to Rehab Aticading on service)
Physical Therupy
CCHMC ML 4007

héeitan Rumier, MDD,
Endocrine
CCHMC ML 7012 v

Concicres
CCHMC ML 9014

Elizabeth Jackson , M.D,

Nephrology
CCHMC MY 7022
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- ~—-0riginal Message-—-

i

From: Cheri Gunvalson [mailto:cgunval@gvtel.com]
Sent: Monday, October 22, 2007 1:41 PM

To: Hirawat, Claudia

Subject: RE: trial criteria

Hi,

How are you doing? | heard your husband has left PTC. Please wish
him well! It is a big loss to PTC and the boys!

Is there any news you can share?

Warm regards!

cheri

— Original Message -

From: chirawat@ptcbio.com

To: cgunval@gvtel. com, dgoetz@ptcbio.com
Subject: RE: trial criteria

Date: Wed, 10 Oct 2007 04:37:42 -0400

>Hi Cheri,

>

>1 am glad Diane got back to you, | am in London on business.

-

>Hope all is well. Thank you for the cards and photos. | was in NY
>last week and had a slice of pizza, | was thinking of Jacob telling
>me this is the one thing he wanted to do in NY. It was wonderful, but
>l hope | can convince him next time that there are lots of other cool
>things to do and try too!

> .
>Now that we have a marketing team {Theresa Natalicchio has joined us
>from Pfizer), Diane and her team will report to her, heading up the
>patient advocacy function at PTC. | will focus on business
>development, my other PTC role, which has been very busy.

>

>0Of course | remain a patient advocate, and will continue to be very
>active with PPMD.

P

>Hope to see you soon,

>

>Claudia

> .

>THIS ELECTRONIC MAIL MESSAGE AND ANY ATTACHMENT IS CONFIDENTIAL AND
>MAY CONTAIN PRIVILEGED INFORMATION INTENDED ONLY FOR USE OF THE
>INDIVIDUAL OR INDIVIDUALS NAMED ABOVE. If you are not an intended
>recipient, you are hereby notified that any dissemination,

>distribution, use, disclosure, printing or copying of this

>communication is strictly prohibited. If you have received this

>communication in error, please reply to the sender, or email

>helppro@ptcbio.com to notify us of the error, and delete the original

>message and any attachments. The views or opinions presented in this

>message are solely those of the author and do not necessarily

>represent those of PTC Therapeutics. Thank you.

>

>-—-0riginal Message-—-—

= >From: Cheri Gunvalson [mailto.cgunval@gviel.com]

>Sent: Tuesday, October 09, 2007 6:29 FM
>To: Goetz, Diane; Hirawat, Claudia

4/18/2008

Page 8 of 14
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-—- Original Message ~—

From: "Hirawat, Claudiz " <chirawat{@picbio.com>
To: "Cheri Gunvalson" <cgunval@gvtel.com>
Sent: Thursday, October 25, 2007 12:20 PM
Subject: RE; trial criteria

Hi Cheri,
Sorry to be slow to respond, | was traveling.

Yes, Samit has joined Novartis in the oncology group (which is his background). As you know;
Leone Atkinson has joined PTC a few months ago to run the PTC124 DMD program, and |
believe they will hire a pulmonologist to run the CF portion. So while we will sure miss working
with him, | think the team is in good shape. Samit was deeply touched by your visit to our home.
We both marveled at your parenting skills and your energy! You are one amazing family and | do
hope you will visit us again!

But Samit is not free from the boys, oh no, we are keeping the boys! Samit continues to consult
to PTC and to help think of other potential treatment avenues for DMD. He is also advising on
other lines of research targeting DMD

A little summary of what is going on here at PTC: now that we have hired Theresa Natalicchio as
head of marketing (please read into the optimism behind his hire!l), we are transferring the patient
advocacy function to that group. This means the Diane and Lindsay now report into the marketing
group. 1 will now continue to focus my efforts on the business development part of my job. Diane
and Lindsay have extensive experience in this area and | will continue to work closely with them,
but they are the best source of information for you going forward. Diane's email is
dgoetz@ptchio.com and Lindsay's is Irosen@ptcbio.com. They have a shared email box that
ensures all emails are answered quickly, so the best piace to write to is patientinfo@ptcbio.com.

As far as the current status, my undersiznding is that we are in the final stretch of our discussions
with the FDA and hopefully will have a ivore specific plan for next steps eminently, with the goal
of initiating the next round of studies in :ns next couple of months as planned. Fingers and toes
are crossed.

Once we gét this plan in place, it will be a good time to talk in more detail of what the next steps

can mean for Jacob. We will keep you posted and please stay in touch.

You have all the official contacts, but please know | have all this photos of Jacob seating right

here in front of me, and consider all the Gunvalson's my personat friends, so please call and write
to me ANYTIME!

A big hug to the whole gang,

Claudia

THIS ELECTRONIC MAIL MESSAGE AND ANY ATTACHMENT IS CONFIDENTIAL AND MAY
CONTAIN PRIVILEGED INFORMATION INTENDED ONLY FOR USE OF THE INDIVIDUAL OR
INDIVIDUALS NAMED ABOVE. If you are not an intended recipient, you are hereby notified that
any dissemination, distribution, use, disclosure, printing or copying of this cornmunication is
strictly prohibited. If you have received this communication in error, please reply to the sender, or
email helppro@ptcbio.com to notify us of the error, and delete the original message and any
attachments. The views or opinions presented in this message are solely those of the author and
do not necessarily represent those of PTC Therapeutics. Thank you.
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From: Cheri Gunvalson [mailto:cgunval@gvtel.com]
Sent: Sunday, December 30, 2007 3:32 PM

To: Goetz, Diane

Subject: 124 2a extension

Diane,

| have tried to explain the situation for Jacob's MD and was wondering if you could clarify. in November when |
asked you if PTC would release the drug for expanded access and you said no to expanded access but yes he
would get the drug in a different mannor. Then we had the call with Claudia that many things were still up in the
air. Could you please clarify whre Jacob is at in regards to PTC 1247 Also is it possible for Jacob to be protocal
excepticn that Dr Russle Katz wrote io me about in 2006 for the 2a trial?

Thank you,

Cheri
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>>>0riginal Message —--

From: Goetz, Diane

To: Cheri Gunvalson

Sent: Sunday, December 30, 2007 & 27 PM
Subject: [Spam] RE: 124 2a extension

Hi, Cheri-

We are trying to figure out whether it would be possible for Jacob and other boys who do not
qualify for the 2b study to participate in another study. We won't be able to determine that until we
have a better idea of what the 2a extension study wifl be. As we have recently announced, we are
close to initiating the Phase 2b study. We have begun to plan for the extension study but we
cannot move ahead with that until the 2b study is launched. That is about as specific as | can be
at this point.

As for your second question, I'm sorry but | can't answer that until | talk to the clinical team about
the exact definition and implications of the term "protocol exception,” as it is not one with which |
am familiar. It sounds to me like another way of saying "single patient IND," which we have
already discussed and which | have explained would not be possibie philosophically or practically.
| could be wrong about this definition, so | want to be sure | understand the term. | wilt try to
discuss it this coming week but | don't know what people's schedules are so | can't give you a
time when | will have an answer. | wili try my best to get an answer by Friday.

Best,
Diane

Diane M Goetz

Director of Patient and Professional Advocacy

PTC Therapeutics

100 Corporate Court

South Plainfield, NJ 07080 - .-

Tel: 908 912-9256 PLEASE NOTE NT 4 DIRECTLINE
Fax: 908 222-7231

Mobile: 908 251-0837

dgoetz@picbio.com
www.ptcbio.com

THIS ELECTRONIC MAIL MESSAGE AND ANY ATTACHMENTS ARE CONFIDENTIAL AND
MAY CONTAIN PRIVILEGED INFORMATION INTENDED ONLY FOR USE OF THE
INDIVIDUAL OR INDIVIDUALS NAMED ABOVE. If you are not an intended recipient, you are
hereby notified that any dissemination, distribution, use, disclosure, printing or copying of this
communication is strictly prohibited. If your have received this communication in error, please
reply to the sender, or helppro@PTCEin.com, to notify us of the error and delete the.original
message and any attachments. The views or opinions presented in this message are solely those
of the author and do not necessarily represent those of PTC Therapeutics. Thank you.

A

——_1
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From: Cheri Gunvalson [mailto:cgunval@gvtel.com)
Sent: Tuesday, January 01, 2008 12:14 PM

To: Goetz, Diane

Subject: Re: [Spam] RE: 124 2a extension

Dear Diane,

My understanding from Dr Katz's email is a protocol exception is that Jacob could be in the 2a trial as a protocal
exception ie an exception to the protocal. itis my understanding the FDA wants saftey data on the drug in as
many patients as possible in a controlled setting such as the 2a trial so they can evaluate more fully the saftey of
the drug. Especially in cases like this when it is a rare subgruop. So it is win win for the FDA to gather more
saftey data and for the patient. Itis my understanding the FDA is trying tc get drug companies to use this avenue
more. David Banks from the FDA told me some time ago that he believed that Dr Katz would consider an
expidited review of our case for a protocal exception.

Sincerely,

Cheri
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From: Goetz, Diane

To: Cheri Gunvalson

Sent: Friday, January 04, 2008 11:56 AM
Subject: RE: [Spam] RE: 124 2a extension

Dear Cheri,

| was reading the Wall Street Journal on the way to work today and there was an ad for a book calied The Power
of a Fasitive No. One of the blurbs on this book was written by Jim Collins {author of Good To Great), who said,
"Ury [the author] teaches us how to say NO - with grace and effect - so that we might create an even better YES."
| haven't read the book so I'm not sure how to say no to a protocol exception with grace and effect, but | can
definitely tell you we're saying no because we're trying to create an even better yes. When it's all over you'll
understand exactly what | mean and why, but we're not there yet. | know it's hard for you but please hold

tight. The best path forward is still very much on the agenda here.

Best,

Diane

Diane M Goetz

Director of Patient and Professional Advocacy

PTC Therapeutics

100 Corporate Court

South Plainfield, NJ 07080

Tel: 908 912-9256 PLEASE NOTE NEW DIRECT LINE
Fax: 908 222-7231

Mobile: 908 251-0837

dezoetz@ptcbio.com

www.ptcbio,.com

THIS ELECTRONIC MAIL MESSAGE AND ANY ATTACHMENTS ARE CONFIDENTIAL AND MAY
CONTAIN PRIVILEGED INFORMATION INTENDED ONLY FOR USE OF THE INDIVIDUAL OR
INDIVIDUALS NAMED ABOVE. If you are not an intended recipient, you are hereby notified that any
dissemination, distribution, use, disclosure, printing or copying of this communication is strictly prohibited. If
you have received this communication in error, please reply to the sender, or helppro@PTCBio.com, to notify us
of the error and delete the original message and any attachments. The views or opinions presented in this
message are solely those of the author and do not necessarily represent those of PTC Therapeutics. Thank you.
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From: "Goetz, Diane"” <dgoetz@ptcbio.com>

To: "Taylor, Bettilou (Appropriations)” <Bettilou_Taylor{@appro.senate.gov>
Cc: "Cheri Gunvalson" <cgunval@gvtel.com>

Sent: Friday, January 25, 2008 6:20 PM

Subject: RE: Jacob

Dear Bettilou,

It's nice to hear from vou again. Happy New Year to you, too. I'm sorry
for the long delay in responding to you.

As you might imagine, it is very difficult to do right by all the

patients who could potentially benefit from PTC124, and there are many
opinions about the best way to accomplish that. One thing we all agree
on: the best thing for all the boys is to get PTC124 approved and to
market as quickly as possible. That is, and must be, our primary goal.

PTC has not changed its position on trying to find the best way to
involve Jacob and other boys in similar circumstances in our studies.
It continues to be a priority for us.

I hope you will support us, as I know Cheri does, in our mission to make
PTC124 available, as expeditiously as possible, to all boys who could
potentially benefit from it.

Best,
Diane

Diane M Goelz

Director of Patient and Professional Advocacy

PTC Therapeutics

100 Corporate Court

South Plainfield, NJ 07080

Tel: 908 912-9256 PLEASE NOTE NEW DIRECT LINE
Fax: 908 222-7231

Moabile: 908 251-0837

dgoetz{@ptcbio.com

www.ptcbio.com

THIS ELECTRONIC MAIL MESSAGE AND ANY ATTACHMENTS ARE CONFIDENTIAL AND
MAY CONTAIN PRIVILEGED INFORMATION INTENDED ONLY FOR USE OF THE
INDIVIDUAL OR INDIVIDUALS NAMED ABOVE. If you are not an intended

recipient, you are hereby notified that any dissemination, distribution,

use, disclosure, printing or copying of this communication is strictly

prohibited. If you have received this communication in error, please

reply to the sender, or helppro@PTCBio.com, to notify us of the error

and delete the original message and any attachments. The views or

opinions presented in this message are solely those of the author and do

not necessarily represent those of PTC Therapeutics. Thank you.

From: Taylor, Bettilou (Appropriations)
[mailto:Bettiiou_Taylor(@appro.senate.gov]
Sent: Monday, January 14, 2008 2:59 PM
To: Goetz, Diane




Subject: Jacob

Diane -- 1 read with much regret -- you e-mail to Cheri. 1know that
these decisions are difficult ones -- can you tell me why vou won't
grant a protocol exception for Jacob?

I also would like to know why Cheri thought that Jacob was going to get
the drug -- she had called all of her friends and was so excited that

PTC finally decided to let him have the drug and then the let down that
it was not going to happen.

I understand from my discussions with the FDA that they are encouraging
companies to grant exceptions to provide as much info as possible about
the side effects from the drug to a variety of patients.

[ know that this is difficult for all involved -- but I am trying to
understand. As you can imagine when the Senators get involved -- they
want to know all of the ins and outs of the issue.

Thanks again for taking time to be so kind to us during our visit. Hope
you have a wonderful New Year.

BLT
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4/23/2008 PTC Therapeutics Announces Enitiation of Phase
2b Registration-Directed Clinical Trial of PTC124 ir
Duchenne/Becker Muscuiar Dystrophy

2/4/2008 PTC Therapeutics Announcss Publicatior
of Preclinical Data in PNAS
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FTC THERAPEUTICS ANNOUNCES INITIATION OF
PHASE 2B REGISTRATION-DIRECTED

CLINICAL TRIAL OF PTC124 IN DUCHENNE/BECKER
MUSCULAR DYSTROPHY

First Registration Study of an Investigational Drug foi
Duchenne/Becker Muscular Dystrophy

SOUTH PLAINFIELD, N} - April 23, 2008 - PTC
Therapeutics, Inc. (PTC), today announced the initiation o
an international pivotal trial of PTC124 in patients with
Duchenne/Becker muscular dystrophy {DMD/BMD) due fc
2 nonsense tnutation. The primary objective of thic
registration-directed Phase 2b trial is to demonstrate the
efficacy of PTC124 as measured by improvements in the
watking ability of patients with this progressive genetic
disease.

"DMD/BMD is a disorder with a significant need for bette:
treatment options, and we are very encouraged by the
promising results we have seen to date with PTC124,” saic
Brenda Wong, M.D., Associate Professor of Pediatrics anc
Neurclogy, Cincinnati Children's Hospital Medical Center,
Cincinnati, who was involved in the Phase 2a study and it
one of the trial’s lead investigators. “We balieve that the
safety profile of PTC124 and activity we have seen in the
Phase 2a studies clearly support the initiation of this
longer-term, registration-directed efficacy and safet
study. We are very pleased to be a part of thic
groundbreaking trial.”

Patients with DMD and BMD are boys and young men whc
lack dystrophin, a protein that is critical to the structura
stability of muscie fibers. Patients develop progressive
muscle weakness that leads to loss of ambulation
wheelchair dependency, and eventual decline ir
respiratory and cardiac function. It is estimated that one
in 10 DMD patients are likely to have a Becke:
presentation, a milder form of the disease that i
associated with later manifestation of symptoms. Ir
essence, DMD and BMD represent a continuum of the
same disease.

PTC124 is a novel, orally delivered drug in development
for the treatment of patients with genetic disorders due k¢
a nonsense mutation, a type of mutation found ir
approximately 13% of patients with DMD. In this double-
blind study, patients will be randomized to receive
placebo, or one of two dose levels of PTC124, three times
per day. Eligibie patients will be boys with nonsense-
mutation-mediated DMD/BMD who are at least 5 years o
age and are able to walk at least 75 meters ol
approximately 80 vards in six minutes. PTC expects t¢

http://www.ptcbio.com/4.1_news.aspx
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enroll a total of 165 patients at approximately 35
investigational sites; all study subjects will undergo 48
weeks of blinded treatment. Thereafter, all participants,
including those who have been receiving placebo, will be
eligible to enroll in an open-label PTC124 extension study.

The primary outcome measure is the total distance
walked during a 6-minute walk test, a test of ambulation
that has now been standardized for boys with DMD/BMD
through a collaboration with noted investigator, Craig
McDonald, M.D., at University of California at Davis. Other
outcome measures in the Phase 2b study will evaluate
activity at home, musclie and heart function, strength,
cognitive ability, muscle integrity, and muscle dystrophin
expression. Safety parameters, compliance, and PTC124
blood levels also will be monitored.

“We are very pleased to announce the initiation of the
Phase 2b trial for PTC124 in boys with DMD/BMD,” said
Langdon Miller, M.D., Chief Medical Officer of PTC. “We
applaud the patients, parents, and clinicians who have
committed themselves to this effort. The design of this
trial refiects our ongoing collaboration with the advocacy
community, investigators at leading neuromuscular
centers, and the U.S. and European regulatory agencies.
We hope that PTC124 will soon offer a treatment that
addresses the underlying cause of the disease for patients
with nonsense-mediated DMD/BMD and that the
development of PTC124 will set the stage for improving
therapeutic options in this disabling and life-threatening
disorder.”

Stuart W. Peltz, Ph.D., President and Chief Executive
Officer of PTC Therapeutics added, “Initiation of the Phase
2b trial is an important milestone for PTC. The trial buiids
on the results we have achieved to date in DMD and
¢ystic fibrosis (CF) and constitutes a major step forward
in establishing the potential for PTC124 as a paradigm
shift in the treatment of genetic disorders. Our future
plans for PTC124 include the initiation of longer-term
studies in CF, as well as additional proof-of-concept
studies in other indications.”

ABOUT DUCHENNE AND BECKER MUSCULAR
DYSTROPHY

Duchenne and Becker muscular dystrophy (DMD/BMD)
are progressive muscle disorders that cause the loss of
both muscle function and independence. DMD/BMD is
perhaps the most prevalent of the muscular dystrophies
and is the most common lethal genetic disorder
diagnosed during childhood today. Each year,
approximately 20,000 chiidren worldwide are born with
DME {one of every 3,500 male children). It is estimated
that one in 10 DMD patients are likely to have a Becker
presentation, a milder form of the disease that is
associated with later manifestation of symptoms. In
essence, DMD and BMD represent a continuum of the
same disease. More information regarding DMD and BMD
is available through the Muscular Dystrophy Association
(www.mdausa.org), the Parent Project Muscular
Dystrophy (www.parentprojectmd.org}, and  the
Association Frangaise contre les Myopathies (www.afm-
france.org).

ABOUT PTC124

PTC124 is an orally delivered investigational new drug in
Phase 2 clinical development for the treatment of genetic
disorders due to nonsense mutations. Nonsense
mutations are single-point alterations in the genetic code
that prematurely halt the translation process, producing a
shortened, non-functional protein. PTC124 has restored
production of full-length, functional proteins in preclinical
genetic disease models harboring nonsense mutations. in
Phase 1 clinical trials, PTC124 was generally well
tolerated, achieved target plasma concenfrations that

http://www.ptcbio.com/4.1_news.aspx 5/4/2008
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have been associated with activity in preclinical models
and did not induce ribosomal read through of normat stof
codons. PTC124 has demonstrated pharmacodynamic
proof of concept in Phase 2a clinical trials in nonsense-
mutation-mediated Duchenne muscular dystrophy (DMD:
and cystic fibrosis (CF).

It is estimated that 13% of the cases of DMD and 10% o
the cases of CF are due to nonsense mutations. PTC
believes that PTC124 is potentially applicable to a broac
range of other genetic disorders in which a nonsense
mutation is the cause of the disease. The FDA has grantec
PTC124 Subpart E designation for expedited development
evaluation, and marketing and has granted Crphan Drug
designations for the treatment of CF and DMD due tc
nonsense mutations. PTC124 has also been grantec
orphan drug status for the treatment of CF and DMD by
the European Commission. PTC124's deveiopment has
been supported by grants from the Muscular Dystrophy
Association (MDA}, Cystic Fibrosis Foundatior
Therapeutics, Inc. (CFFT), Parent Project Musculal
Dystrophy (PPMD)}, FDA’s Office of Orphan Product:
Developrment (OOPD) and by General Clinical Research
Center grants from the National Center for Research
Resources (NCRR). For additional information on the
PTC124 ciinical trial, please visit www.clinicialtrials.gos
and search using the keyword: PTC124.

ABOUT PTC THERAPEUTICS, INC.

PTC s a biopharmaceutical company focused on the
discovery, development and commercialization of orally
administered, proprietary, small-molecule drugs thal
target post-transcriptional control processes, Post-
transcriptional control processes regulate the rate anc
timing of protein production and are of central importance
to proper cellular function. PTC's internally-discoverec
pipeline addresses multiple therapeutic areas, including
genetic disorders, oncology and infectious diseases, Ir
addition, PTC has developed proprietary technologies anc
extensive knowledge of post-transcriptionat contro
processes that it applies in its drug discovery anc
development activities, including the Gene Expressior
Modulation by Small-molecules (GEMS) technology
platform, which has been the basis for collaborations witt
leading pharmaceutical and biotechnology companies suck
as Pfizer, Celgene, CV Therapeutics and Schering-Plough
For more information, visit the company’s website
www. ptchio.com.
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PTC THERAPEUTICS ANNOUNCES PUBLICATIGN Of
PRECLINICAL DATA IN PNAS

Data Show PTC124 Addresses Undertying Cause of Genetit
Disorders and Restores Protein Function in Cystic Fibrosi
Model

South Plainfield, N.)., February 4, 2008 — PIC
Therapeutics, Inc. today announced the publication of new
preclinical data in the February 12, 2008 edition of the
Proceedings of the National Academy of Sciences {PNAS’
which show that PTC124, a novel drug designed to bypas:
nensense mutations, was active in a preclinical madel o
cystic fibrosis (CF). These results support and add tc
research published last year in the journal Nature, whict
demonstrated the activity of PTC124 in a preclinical mode
of Duchenne muscular dystrophy (DMD). PTC124 has
demonstrated pharmacodynamic proof of concept in Phase
2a clinical trials in nonsense-mutation-mediated CF anc
DMD,

PTC has catalogued over 2,400 distinct genetic disorder
where nonsense mutations are the cause of the disease ir
a significant percentage of patients. Nonsense mutation:
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inactivate gene function and are known to cause

anywhere from five to 70 percent of the individual cases
e, of most inherited diseases, such as cystic fibrosis (10%)
G and Hurier's syndrome (70%).

"The preclinical and clinical data on PTC124 support our
hope that this drug will be an important disease-
modifying therapy for cystic fibrosig,” said Robert ), Beall,
Ph.D., President and CED of the Cystic Fibrosis
Foundation. “This is an exciting potential new treatment
for patients afflicted with nonsense-mutation-mediated
CF. We lock forward to the next stage of clinical
development to demonstrate the benefits of this
promising new investigational drug.”

As with the DMD data published in Nature, the results
published in PNAS further demonstrate that PTC124
targets genetic mutations in a completely new way.
PTC124 functions by overcoming the premature stop
signal and reading through the complete genetic
instructions, resulting in the restoration of a full-length,
functional protein. Patients with CF lack the CFTR protein,
a chloride channel that maintains proper hydration of
epithelial cells in the lung, pancreas, and liver. The data
in PNAS demonstrate that PTC124 allows CFTR to be
made in cells in which it was previously absent, to be
delivered to the proper cellular location, and to induce
chloride channel function. Collectively, these resuits
indicate that this new approach may ultimately be
applicable to a subset of patients across a large number
of genetic disorders,

The paper entitled, "PTC124 is an orally bioavailable
compound that promotes suppression of the human
CFTR-G542X nonsense allele in a CF mouse model,” wiil
be available in an advanced online publication of PNAS
during the week of February 4, 2008
(http://www.pnas.org/papbyrecent.shtmi), This
publication is the result of collaborative efforts between
the University of Alabama at Birmingham and PTC
Therapeutics.

“These preclinical data further demonstrate the potential
applicability of the PTC124 mechanism of action to
muitiple genetic disorders,” said Stuart W. Peltz, Ph.D.,
President and Chief Executive Officer of PTC Therapeutics.
“We look forward to further evaluating PTC124 in
registration-directed clinical trials in both CF and DMD this
year, as well as in studies in additional genetic disorders
in the future.”

About PTC124

PTC124 is an oralfy delivered investigational new drug in
Phase 2 clinical development for the treatment of genetic
disorders due to nonsense mutations. Nonsense
mutations are single-point alterations in the genetic code
that prematurely hait the transiation process, preducing a
shortened, non-functional protein. PTC124 has restored
production of full-length, functional proteins in preclinical
genetic disease models harboring nonsense mutations. In
Phase 1 clinical trials, PTC124 was generally well
tolerated, achieved target plasma concentrations that
have been associated with activity in preclinical models
and did not induce ribosomal read through of normal stop
codons. PTC124 has demonstrated pharmacodynamic
proof of concept in Phase 2a dinical trials in nonsense-
mutation-mediated cystic fibrosis (CF) and Duchenne
muscular dystrophy (DMD).

It is estimated that 10% of the cases of CF and 13% of
the cases of DMD are due to nonsense rutations. PTC
belleves that PTC124 is potentially applicable to a broad
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range of other genetic disorders in which a nonsense
mutation is the cause of the disease. The FDA has
granted PTC124 Subpart E designation for expedited
development, evaluation and marketing and has granted
Orphan Drug designations for the treatment of CF and
BMD due to nonsense mutations. PTCi24 has also been
granted orphan drug status for the treatment of CF and
DMD by the European Commission. PTC124%s
deveiopment has been supported by grants from the
Muscular Dystrophy Association (MDA), Cystic Fibrosis
Foundation Therapeutics, Inc. (CFFT), Parent Project
Muscular Dystrophy (PPMD), FDA’s Office of Orphan
Products Development (OOPD) and by General Clinical
Research Center grants from the National Center for
Research Resources (NCRR).

About the Cystic Fibrosis Foundation

The Cysti¢c Fibrosis Foundation is the ieading organization
devoted to curing and controiling cystic fibrosis.
Headquartered in Bethesda, Md., the Foundation funds CF
research, has 80 chapter and branch offices, and supports
and accredits a nationwide network of 115 CF care
centers, which provide vital treatments and other CF
resources to patients and families. For more information,
visit www.cff.org.

About PTC Therapeutics, Inc.

PTC is a biopharmaceutical company focused on the
discovery, development and commercialization of orally
administered, proprietary, smatl-molecule drugs that
target post-transcriptional control processes. Post-
transcriptional control processes regulate the rate and
timing of protein production and are of central importance
to proper ceflular function. PTC’s internally-discovered
pipeline addresses multiple therapeutic areas, inciuding
genetic disorders, oncology and infectious diseases. In
addition, PTC has developed proprietary technologies and
extensive knowledge of post-transcriptional control
processes that it applies In its drug discovery and
developrnent activities, including the Gene Expression
Modulation by Small-molecules (GEMS) technology
platform, which has been the basis for collaborations with
leading pharmaceutical and biotechnology companies
such as Pfizer, Celgene, CV Therapeutics and Schering-
Plough. For more information, visit the company’s
website, www.ptchio.com.
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