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Dear CDG Families, Friends and Supporters,
Wow, what a year! Education, Collaboration, Fundraising, Advocacy, Research… CDG CARE is proud to share that significant advancements
have been made in each of these areas in 2018! In February, we held our second biennial national Conference and successfully doubled in
the number of attendees, sponsors, collaborators, medical professional presenters and volunteers from our inaugural 2016 event.
With the momentum of this groundbreaking educational platform, the CDG Community rose up to support our first official CDG Awareness
Day Fundraising Campaign. On May 16th, CDG CARE celebrated, alongside our global partners, our third annual World CDG Awareness Day
and received Proclamations from State Governors across 22 states. CDG CARE’s original fundraising campaign goal of $50,000 was quickly
surpassed, and we are honored to share that our supporters raised over $115,000 through this effort!
As our collaborations continue to expand, CDG CARE partnered with the Invitae Patient Insight Network (PIN) and the biopharmaceutical
company, Cerecor, to launch the first global CDG Patient Registry - CDG Connect. With 110 patients currently enrolled in this registry, their
participation and submission of key clinical information is helping to build a network that is making is easier for researchers to study CDG, for
families to learn about evolving therapies and treatment options, and for advocates to speak on behalf of the CDG Community.
In June, members from both the CDG CARE Board of Directors and Medical Advisory Board worked together to form a scientific and parent
panel to manage our inaugural CDG CARE Research Grant Program. To date, CDG CARE has awarded $40,000 in grant funds toward
innovative research projects that are committed to identifying potential treatments for CDG and broadening the opportunities for advancing
research in the field of CDGs. The aim of this program is to partner with academic medical centers, established research centers, nonprofit
organizations, pharmaceutical companies and/or other institutions to further the mission of CDG CARE and promote the science that will lead
to the understanding, treatments and a cure for CDG.
Another very exciting advancement for our CDG Community is the opportunity for CDG patients and families to now seek expert medical care
at one of the collaborative medical centers participating in the CDG Consortium. The goal of this program is to define natural history, validate
patient reported outcomes, and share knowledge on congenital disorders of glycosylation. You can read more about the participating centers
and overall vision of the program in the detailed article below.
As we round up our 2018 programs with the announcement of our year-end giving Campaign, and many exciting initiatives on the horizon for
2019, we want to say “Thank You” to each and every one of our Community supporters. CDG CARE is very grateful for all of the individual
and corporate donations that make our programs possible.
In this season of giving, thankfulness and holiday cheer, we wish all of our CDG families, friends and
community a happy and healthy holiday season.
With Kind Regards,
Andrea Miller
President, CDG CARE

AND MORE!

~ “Feeling gratitude and not expressing it, is like wrapping a present and not giving it.” – William Arthur Ward
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CDG CARE UNVEILS END OF YEAR
By Karen Morici
GIVING CAMPAIGN
This year, CDG CARE is proudly taking part in the global
#GivingTuesday campaign! #GivingTuesday is a worldwide day of
giving that encourages philanthropy and celebrates generosity.
Following Thanksgiving and the widely recognized shopping
events Black Friday and Cyber Monday, this year’s
#GivingTuesday will take place on November 27th and will kick off
the giving season by inspiring people to collaborate and give back.

27th,

Please join us on November 27th in reaching our campaign goal of
raising $10,000 to support our mission. CDG CARE hopes to help
transform how people participate in the giving season by donating
to a cause that they believe in. We encourage everyone to mark
#GivingTuesday in their calendars and support this growing
movement with us!

CDG
COLLABORATION
BROADENS
ACROSS THE US
WITH THE
DEVELOPMENT OF
THE FIRST “CDG
CONSORTIUM”
By Eva Morava
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2018 RE-CAP
CONT.

“CDG CONSORTIUM” CONTINUED
As research efforts and interest continue to expand in the field of many rare diseases, individuals diagnosed with
Congenital Disorders of Glycosylation (CDG) can now seek care within a virtual network of collaborative medical
centers.
Congenital disorders of glycosylation (CDG) consist of more than 140 different inborn metabolism errors with
overall incidence of ~>1:100 000. First genetically defined in the 1990s, PMM2-CDG is the most common CDG.
Thirty years later there is no available disease natural history data and no reliable screening available for many
CDG types. The most burning problem is that almost no therapy is available in CDG.
But what do we have? A strong patient
association, committed clinicians and a
growing group of scientists forming a
virtual consortium over the last decade,
which closely collaborates to improve
patient outcomes.
Over the past several months, medical
experts and patient groups have
initiated and established a nation-wide
CDG network of regional centers for
diagnosis, follow up, treatment and
clinical research in CDG. In order to be
able to improve quality of life and life
expectancy in CDG these committed
institutions have joined together to
form the CDG Consortium.
Our aims are 1) establishing early reliable diagnosis, 2) increase diagnostic success and sensitivity, 3) improve our
knowledge on the natural history, 4) find new biomarkers and 5) develop therapies in congenital disorders of
glycosylation.
We will include all types of CDGs, and collaborate nationwide with the lead of CDG CARE, the Mayo Clinic, CHOP,
Seattle Children’s Hospital and the Sanford Burnham Prebys Institute. Our major partner in this initiative is the
National Institutes of Health (NIH). Our ambassadors and collaborating medical centers include the University of
Minnesota, Boston Children’s Hospital, Baylor School of Medicine, Tulane University Medical School, University of
Utah, Children’s Hospital Colorado, and the University of Alabama, are already partners and working in this virtual
CDG network.
Our goals among these 12 centers and CDG CARE is to define natural history, validate patient reported outcomes,
and share knowledge on congenital disorders of glycosylation. We will be working to develop and validate new
biochemical diagnostic techniques and therapeutic biomarkers for clinical trials. Additionally, we will be trying to
restore appropriate glycosylation in disorders of glycosylation to improve clinical symptoms and quality of life in
disorders of glycosylation. We will try to work closely and increase the number of centers involved, and be applying
for grant opportunities as a collaborative network.
Partners in our consortium have collaborated for many years—sharing knowledge, individualizing therapy,
organizing patient conferences, and supporting physicians caring for CDG patients. We have improved patient care
in this rare disease, but it is not enough. The CDG Consortium will leverage past efforts and work through the
framework of this nationwide network to begin to relieve decades of unresolved questions, address lack of
knowledge, develop treatment and meet the current unmet needs of our CDG patient community.
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2018 RE-CAP
CONT.

CHOP LAUNCHES CDG CLINIC WEBSITE AND
By Andrew Edmondson, MD, PhD
RESOURCES
The new Children Hospital of Philadelphia (CHOP) CDG Clinic webpage and CDG Condition page are now live!
Visit our page HERE to learn more about CDG, to meet our CHOP Team and to Contact Us to make an
appointment and meet with one of our CDG expert clinicians.

CDG CONNECT PIN COLLABORATING PARTNER
ADVANCES THREE CDG ORPHAN DRUG
THERAPIES TO THE FDA
By Andrea Miller
CDG CARE is proud to partner with the Invitae Patient Insight Network (PIN) and Cerecor, to offer the first global CDG
Patient Registry – CDG Connect.
CDG Connect has been created to develop a comprehensive database of individuals with all types of CDGs. It
provides patient and families with a secure and confidential platform to share critical information to understand the
history and progression of CDG. The CDG Connect platform was launched in May 2018, and already has 110 CDG
patients from around the world who have registered and completed the critical medical surveys that will help our
industry partners and scientists advance CDG research to the next level.
As our biopharmaceutical partner in the development of this initiative, Cerecor is committed to becoming a leader in
the development and commercialization of treatments for rare and orphan diseases in pediatrics and neurology. To
read more about the exciting advancements and submissions that Cerecor has recently made to the FDA for
therapies that will benefit children and families affected by CDG, click HERE.

NEWLY DISCOVERED CDG SOLVES MEDICAL
MYSTERY OF RARE FORM OF DWARFISM
By Hudson Freeze

“We are excited about this discovery because it leads us in new
direction. In all the known COG-based CDGs, we see a big effect on
global glycosylation and a complete loss of the mutated protein. In
Saul-Wilson Syndrome, the protein is not lost, in fact, it’s doubled,
and the glycosylation changes look to be much subtle. The story is
complicated, but so is CDG and COG biology!” – Hudson Freeze,
PhD.
Monica Zaring, who has Saul-Wilson syndrome, is captured in sideby-side portraits as a child and today. Saul-Wilson syndrome is a
disease so rare that just over a dozen people in the world are known
to have it.
To read more about this exciting discovery in the Newsweek Health Section, click HERE.
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CDG CARE LAUNCHES EDUCATIONAL
CONFERENCE VIDEO PROGRAM AND NEW
WEBINAR SERIES FOR THE CDG COMMUNITY
By Andrea Miller

The most recent National CDG Family Conference was held February 23-25, 2018 in San Diego, California. Through
this unique organizational partnership between CDG CARE, Sanford Burnham Medical Discovery Institute (SBP), and
the NGLY1 Foundation, an inclusive and collaborative community infrastructure was developed and has enabled
medical professionals and CDG families to continue to unite and enhance CDG research, knowledge, therapeutic and
alternative treatment strategies for those affected by CDG.
CDG CARE is delighted to share that the Best Moments from the Conference have been captured in the video below.
Additionally, the Educational Conference Video Program from the Family Conference Agenda is now available on the
CDG CARE YouTube Channel.
While we are excited that the 2018 CDG
Family Conference enabled us to reach
more families and bring more sessions to
our attendees than ever before, we
acknowledge that there remains an unmet
need among our CDG Community. There
are many topics of specific interest to
families that may not be offered. Families
who wish to participate in one of our
biennial Conferences may not be able to
attend due to cost, time, illness, or a
variety of other reasons.
Therefore, with every effort being made to
expand our reach, build awareness and
promote education, we are proud to
announce the launch of a new focused
Webinar Series for the CDG Community!
Webinars are a convenient, cost-effective,
and easy to access, on-line forum that

Click here to watch the 2018 CDG NGLY1 Family Conference
Best Moments.

you can join real-time with our CDG Expert Presenter, or view after the session whenever and wherever you want.
Thanks to the generous donations that CDG CARE received in 2018, we are able to offer these sessions at no cost to
program participants.
Our objective is to offer sessions focused on a topic that is relevant, timely and rooted in the most pressing healthrelated issues faced by CDG children and families. In the coming weeks we will be distributing a level of interest and
focused topic survey through our social network platforms to help identify themes of greatest need to our Community.
Headlining the Webinar Series will be a session addressing “Behavioral Health Needs for Adolescent and Young Adult
CDG Patients”. An additional theme that we have currently identified from multiple families is the opportunity to hear
from an experienced speaker regarding complex issues surrounding strategies to transition from pediatric to adult
health care providers, and how to integrate developmentally disabled young adults into the community post-high
school.
You can stay informed of upcoming Webinar opportunities by joining our mailing list, visiting our website and/or joining
our online Community through the CDG CARE Facebook Page. We look forward to launching this program, geared
toward educating family members and caregivers on topics that are most important to you.
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NOTES FROM THE GLOBAL GENES RARE DISEASE
By Meral Omurtag, MD
SYMPOSIUM
Hello CDG families! I had the privilege, along with
Michelle and Heidi Heim and Matthew Thoma, of
representing CDG CARE at the recent Global Genes
Rare Disease Symposium in Irvine California in
October. CDG CARE was a recipient of a 2018
RARE Patient Impact Grant from Global Genes that
supported our Therapeutic Daycare Program at the
CDG family meeting in San Diego in February. We
were there to show our poster of the program and
share the work that CDG CARE has been doing with
other rare disease groups and industry professionals.
It was an incredibly intense 3-day experience for me.
There were almost 800 attendees this year, most of
whom were other people living with and advocating
for those living with rare diseases. There were scientists and doctors and pharmaceutical companies all coming
together with this amazing group of advocates to advance the science and quality of life for those living with rare
disease. I have to admit that I’m still processing the experience of having met so many inspiring people, catching up
with old and new friends, and seeing an exciting hope for the future.
But perhaps the most moving and fundamentally important part of the meeting for me was hearing and learning
about the work of the keynote speaker Rachel Callander. Rachel is an artist and the mother of Evie. Evie lived for 2
and ½ years with a rare disease and lives on in Rachel’s work. Rachel sees beauty everywhere, and she traveled
her country of New Zealand to discover the beauty and power in others living with rare diseases. This work
culminated in a book called the Super Baby Power Project. In addition to her photography, and because of the
success of her book, Rachel has gained an important audience. She speaks to health care professionals about the
destructive language that they sometimes use when speaking to patients and parents. She teaches them the
importance of their language and a new way to see and speak about people with differences. Simply stated,
Rachel’s work is stunning and important, and I am so grateful to her for saying the things that need to be said and for
finding a platform to elevate all of our voices.
Here is an extended excerpt from the Forward of her book, written by a pediatric geneticist, and I think it captures the
importance of Rachel’s work. Dr Stephen Robertson says it better than I could (emphasis added): “[Rachel reminds]
us of the need to rebalance our language and our thinking around children with genetic syndromes. So much can be
framed around the physical and developmental challenges they face, while their personalities, strength and gifts
remain the private and often exclusive observations of their families and close friends. This is perhaps not a
revelation to most people. They are, after all, loved and treasured member of families in their own right.
Page
5 6
Page

NOTES FROM GLOBAL GENES
RARE DISEASE SYMPOSIUM
CONT.

What is perhaps new to some is the idea that these children also represent exceptional
examples of humanity. They have talents and gifts in equal, if not greater, measure than
those of us who do not have to confront physical or cognitive disability personally. …
These children are often agents of transformational change for their families and
friends. It is as though their genetic conditions strip some artifice from those of us
charged with caring for them and many of those they meet. Somehow these children
can pierce the bubble we insulate ourselves in, so that that … patience, tolerance, joy
and acceptance take a stronger hold in the hearts of those they touch.” (taken from the
Forward of the Super Power Baby Project by Rachel Callander).
These words ring true for me about my child’s strengths and gifts, and I know they will for many
of the CDG families out there. CDG is a horrible disease, and as rare diseases go, it’s one of
the worst. But in the face of all the pain and hardship, there is also this awe-inspiring beauty.

LONG-TERM FOLLOW-UP IN
PMM2-CDG:
ARE WE READY TO START TREATMENT TRIALS?
Genetics in Medicine (2018), Submission by Eva Morava, MD, PhD
Purpose: PMM2-CDG is the most common congenital disorder of glycosylation (CDG),
which presents with either a neurologic or multisystem phenotype. Little is known about
the longitudinal evolution.
Methods: We performed data analysis on PMM2-CDG patients’ clinical features
according to the Nijmegen CDG severity score and laboratory data. Seventy-five
patients (28 males) were followed up from 11.0 ± 6.91 years for an average of 7.4 ± 4.5
years.
Results: On a group level, there was no significant evolution in overall clinical severity.
There was some improvement in mobility and communication, liver and endocrine
function, and strabismus and eye movements. Educational achievement and thyroid
function worsened in some patients. Overall, the current clinical function, the systemspecific involvement, and the current clinical assessment remained unchanged.
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On follow-up there was improvement of biochemical variables with (near) normalization of
activated partial
thromboplastin time (aPTT), factor XI, protein C, antithrombin, thyroid stimulating hormone,
and liver transaminases.
Conclusion: PMM2-CDG patients show a spontaneous biochemical improvement and stable
clinical course based on the Nijmegen CDG severity score. This information is crucial for the
definition of endpoints in clinical trials.
For a copy of the full text of this Genetics in Medicine article, please email us at
info@cdgcare.com.

CDG AND IMMUNOLOGY
QUESTIONNAIRE (IMMUNOCDGQ)
FOR PATIENTS & CAREGIVERS

By Rita Francisco

IIt has been a heck of a ride, but we still need YOU!
WHAT IS IT? The ImmunoCDGQ is a project for the entire CDG Community. It aims to determine what are the main
immune-related issues that afflict CDG children and adults, as well as to understand the most common concerns,
needs and priorities of CDG Families. Visit the project’s webpage at
http://www.researchcdg.com/immunocdgq.html where you will find lots of informative materials that you can
download for free and log into the survey.
WHAT ARE THE RESULTS SO FAR? Till October 31st we were able to get 90 participants.
IS THAT ENOUGH? No.
REALLY? WHY NOT? The reliability, power and representativeness of these types of studies (questionnaire-based)
are dependent on the number of participants we get. Thus, the more, the merrier. However, getting to, at least, 120
would be our minimal goal.
UNTIL WHEN CAN I PARTICIPATE? November 15th
Our LITTLE HELP CENTRE
“I HAVE STARTED, BUT I NEED HELP”
“I NEED TO REPORT 2 OR MORE CDG PATIENTS.
HOW DO I DO THAT?” 1 questionnaire = 1 CDG patient.
If you need to report more than 1 patient, you’ll have to
use a different device (e.g a different computer or your
phone) or a different internet browser (e.g use Internet
Explorer for answering one and Google Chrome for the
other). If you try to use the same internet browser on the
same device after you complete the first questionnaire,
survey monkey is going to tell you that you have already
filled it in. However, if none of these alternatives are
available to you, just write to
rab.francisco@campus.fct.unl.pt and we’ll find you a solution.
“I DON’T HAVE GENETIC AND/OR BLOOD TEST
RESULTS. CAN I STILL PARTICIPATE?” YES. There are only 2 questions for which you will need those results. Of
course, for the study it would be better to have as complete answers as possible. However, if you don’t have access
to these results you can simply answer “I don’t know” to those questions and move on to other parts of the survey.
“MY CHILD HAS NEVER HAD IMMUNE-RELATED ISSUES. IS THIS SURVEY REALLY FOR ME?” YES. The
survey automatically adapts to your answers. We want to know how frequent immune-related issues among CDG
patients are. So, the fact that your child has never experienced any immune system involvement is IMPORTANT
information we would like to have.
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CARLOTA PASCOAL: “DOING
RESEARCH THAT GIVES VOICE TO
PATIENTS AND FAMILIES AND
PROMOTES THERAPY DEVELOPMENT”
Carlota Pascoal (CDG PhD student and CDG & Allies -PPAIN researcher) talked to us about one of the projects she is
leading at the moment – Creating a Patient-Reported Outcome Measure for PMM2-CDG.
Could you briefly explain what are Patient-Reported Outcome Measures (PROMs)?
PROMs are reports coming directly from the patient about the status of their health condition. If the patient is not
capable to complete this themselves, they are called Observer Reported Outcome Measures and are usually filled by
a family member or the closest caregiver. Basically,
they highlight the patient perspective about healthrelated quality of life, which is the way a disease or its
treatment affects physical, emotional and social wellbeing, symptoms, daily function and other diseaserelated parameters. What I am aiming for is to
develop a tool that can measure the quality of life of
CDG patients.
How did you become interested and involved in
this field?
It started as a challenge but soon became a life
mission when I understood how important PROMs
are and how they can be decisive for therapy
approval for rare diseases, CDG included! Vanessa
Ferreira (co-founder of the CDG & Allies –
Professionals and Patient Association International
Network (PPAIN)) caught my attention immediately
when she said there is NO specific tool for CDG and
the existing general ones probably wouldn’t be useful
because they are not directed to the specific issues
that CDG families face every day.
If there's a minimal chance for a solution, count me in!
Why would it be important to have one for PMM2-CDG?
As I said, PROMs are widely used to determine therapy risk/benefit in clinical trials, to inform and guide patientcentered care, clinical decision-making, and policy decisions. What happens in PMM2-CDG, with all its complexity, is
that clinical biomarkers are not reliable and potential therapies may not be approved because of that. That's why
patient reported quality of life is so important. You could think of them as an alternative or a complement to biological
markers. This kind of instruments gained visibility in the last few years because they are the best way to take the
patient perspective and experience into account. Besides, there are some aspects of each disease that are only known
by patients (for instance, sleep disturbances, pain intensity etc.). In conclusion, a PMM2-CDG-specific tool to measure
quality of life would take into consideration important concepts for patients and be sensitive enough to detect changes
following therapy.
What can you tell us about this project? What are your expectations and aims?
This is a project that started 2 years ago, and we are just halfway through. We will rely on family and health
professional opinions to build the most responsive instrument possible, a tool that will gather all disease characteristics
that matter to patients and their families. Hopefully, this tool will be integrated in future trials not only to define how
CDG patients have their quality of life diminished but also to assess if therapy is beneficial (even if other endpoints are
not responsive).
This instrument is one step closer for therapy approval for CDG.
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LEAVE NO ONE BEHIND: RARER CDG TYPES
DIAGNOSIS. EDUCATION. AWARENESS.
INFOGRAPHICS.

The CDG Community is very diverse. We want to make sure we capture and address it, because it can only make us
stronger! Currently, there are over 130 different CDG types. Many of the needs, challenges and priorities are shared
across the various types, families, and patients. Nevertheless, there are specificities restricted to only one or a few
types, families and patients.
It is usually more challenging to raise awareness for less frequent CDG types.
1) These families usually have greater delays in getting the diagnosis.
2) It is often harder for them to find clinicians who are familiar with their disease, and more demanding to find
researchers willing to work in that specific condition.
The Portuguese Association for CDG in collaboration with the international research network CDG &Allies-PPAIN
aims to level the playing field for these families.
As awareness is the first step towards change, we have been developing a program focused on giving visibility to
rarer CDG types.
A series of infographics have been developed and are freely available at http://www.apcdg.com/rare-cdg.html
This has also been an enormous community-building exercise, as families have been actively involved from the getgo. They review the infographics and provide picture for us to create the beautiful “CDG Character” for each poster.
If you would like to be involved in this initiative, please write to s.arduim@gmail.com.

IS HE WALKING YET?

By Karen Moriici

I knew Dominic's diagnosis would come with different hurdles I would either
have to leap over, run through or slowly lift myself over one leg at a time.
When learning the shocking statistic that 20% of affected infants don't
survive the first year with CDG, I dreamt of his first birthday. We just need to
get there. 6 more months... 2 more months... 3 more weeks. But then our
new hurdle came tumbling at us. He was 11 months old, we were perusing
through Trader Joe's, Dominic still in his infant car seat/stroller. A lovely old
lady locked eyes with Dominic and immediately came over. "Oh my
goodness, look at him, how old is he?!?" Innocent enough, yes. So, I did
what any gloating mother would do... "He'll be one next month," with a smile
on my face. Then it happened. I didn't expect it to affect me nearly as much
as it did. She asked, "Is he walking yet?" I looked at her puzzled. My smile
quickly turned into an awkward gaze. I stumbled on my response. Is he
walking yet? Those words hit me like a ton of bricks. Walking? He is just
starting to hold his head up for an extended period of time. He is still working
at sitting unassisted. "Walking? Well, no, he isn't." It stung. After this
instance, the question seemed to be chasing me wherever I went.
Regardless if it was being asked from meaningless strangers, it still hurt.
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by Rita Francisco

They didn't know Dominic's situation, what this year has brought
us, brought him. From their eyes he seemed to be a healthy baby
boy, but what they didn't know is that they just reminded me of
what he should be doing, instead of what he is, what his strength
has already accomplished.
Sure I know how far behind Dominic is. I see it all over. Babies
walking around everywhere. Crawling. Climbing. I always
wonder if that will be Dominic one day, if I ever will see him
running towards me with his arms open wide. How would I be
able to dodge people's questions though, how would I run from
the inevitable curiosity, is he walking yet? The fact remains that I
may never be able to say yes to this question. I wish people
would instead start asking, "What has he surprised you with
lately?" "What has he taught you recently?" "When was the last
time he made you smile?" I'd be able to answer these questions
with a gleam in my eye and all the confidence in the world. His
exuberant personality surprises me every day, he teaches me
things about life I never knew existed and his smiles are
contagious. I may never be able to say he is walking, but I have
all the hope in the world that this won't stop him from doing great
things.

PMM2-CDG MODEL ORGANISMS
Perlara is a disease modifier platform company and the first biotech Public
Benefit Corporation (bioPBC) using gene-edited model organisms (yeast,
worm and fly) and lab automation for n=1 drug discovery. Our platform is well
suited to evolutionarily and functionally conserved genes and pathways such
as those involved in Congenital Disorders of Glycosylation, and is designed
for image-based phenotypic readouts of growth, development, morphology
Since early 2017, Perlara has been
and behavior..
working in collaboration with
Maggie’s Cure to discover
therapeutics for PMM2-CDG, the
most common congenital disorder of
glycosylation. We embarked on a
PerlQuest with Maggie’s Cure to
engineer yeast, worm and fly
models of PMM2-CDG, phenotype
the models, and use these models
in high-throughput phenotypic drug
screens to identify small molecule
therapeutics for PMM2-CDG.
We engineered multiple patient variants and expression strengths into the yeast pmm2 gene (sec53) and
characterized their growth behavior in liquid culture. Both F119L and V231M, common patient alleles, exhibit a
growth defect. Additionally, we created compound heterozygous yeast strains, V231M/R141H and F119L/R141H to
better represent patient allele combinations and determined they are growth deficient as well. We also confirmed
they are deficient in phosphomannomutase enzymatic activity similar to patient fibroblasts, and the yeast sec53
gene KO growth phenotype can be rescued by human PMM2.
In parallel, we worked with Knudra Transgenics and WellGenetics to engineer worm and fly models of PMM2CDG. We phenotyped a pmm-2 null worm from the Caenorhabditis Genetics Center, which do not yield
enough progeny to scale for a high-throughput screen. Therefore, we created the F119L hypormorph patient
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allele. The F119L worm does not exhibit any obvious growth or development phenotypes amenable to high
throughput screening. However, we determined these animals are sensitive to bortezomib, a proteasome
inhibitor that induces ER stress. In the presence of bortezomib, the F119L worms arrest at larval stage of
development, whereas wildtype animals are unaffected at the same bortezomib concentration.
Homozygous pmm2 KO flies exhibit a very severe phenotype with early larval arrest as well as small size.
We are currently phenotyping the F119L fly.
With yeast and worm models exhibiting phenotypes amenable to screening in 384 well plates, we
proceeded with screening our repurposing library on those models. For the yeast model, the assay is to
identify compounds that rescue growth in liquid culture, and the worm assay is to identify compounds that
rescue the bortezomib induced larval lethality. We succeeded in doing so and identified three compounds
that rescue the growth deficiency of the yeast PMM2-CDG strains and twenty compounds that rescue the
worm F119L larval lethality. Additionally, ten of the twenty worm hits also rescue the yeast variants when
cross-validated at higher concentrations.
To further characterize the screening hits, we optimized a mid-throughput human fibroblast PMM2
enzymatic activity assay and determined that a subset of the screening hits increase PMM2 enzymatic
activity in patient fibroblasts as a potential mechanism of action.
In addition to successful repurposing library screening efforts, we published the yeast PMM2-CDG
screening data in BioRxiv, and submitted to G3 for review. We also launched novel compound screening
on the yeast and worm PMM2-CDG models with Maggie’s Cure to discover novel therapeutics for PMM2CDG models with Maggie’s Cure to discover novel therapeutics for PMM2-CDG. We are eager to share
research updates with the CDG community. Check out Perlara’s blog to read up-to-date posts on our
PMM2-CDG drug discovery collaboration with Maggie’s Cure or contact us directly for more info on the
CDG discovery pipeline and additional PerlQuests.

UPDATE FROM THE NIH
By Lynne Wolfe
Clinical and Basic Investigations into Known and Suspected Congenital Disorders of Glycosylation Natural
History Study
The NIH CDG natural history study has seen 60 patients to date and while we continue to see new patients we are
hoping to get more follow up visits scheduled in the next year. We have a Research Nurse position open that we
have been interviewing for since February 2018. While we thought we had a candidate to fill this position starting
October 1st that did not work out so interviews continue. We are hopeful to have a strong Research Nurse working
with the CDG protocol soon.
Currently, we have two Intramural Research Trainees (IRTA’s)
Tara Weixel who completes her 2 years of training with us at the
end of April 2019, has applied for her PhD in Clinical Psychology
and is completing one last project with the CDG families at this
time. Tara’s project is “Qualitative Study on Illness Narratives and
Needs Based Assessment for the CDG population” and she is
hoping to interview as many families as possible from the group
already seen at NIH to expand the knowledge about stress and
coping for all of you. I am hopeful that everyone will support her
project which will be published and can be used to help CDG
families in the future.
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Janice Cousin started October 1, 2018 for 2 years and is hoping to go to Medical
School in the future. She is still learning the ropes and will also help enter all the data
with have collected for CDG pts and parents into CTDB, a clinical trials database that
will more easily help us share blinded data with all types of CDG researchers in the
future.
The CDG team at NIH is also working to get the CDG consortium up and going with
Dr Morava and many others around the country. We also continue to share blinded
specimens and information about CDG patients and carrier parents with researchers
around the world as well as with Corriell. And we are hoping to develop a treatment
protocol for GPI anchor disorders and NGLY1-CDDG.
There have been some personnel changes as well. Tito Onyekwali an IRTA with the CDG protocol last year has
moved on to other projects and Carlos Ferreira, MD and Lynne Wolfe, CRNP have swapped the principal
Investigator role on this protocol so Carlos can continue his work on skeletal dysplasias and Lynne can push the
CDG protocol into the future. We have added a new Pediatric Neurologist, Maria Acosta, MD to the CDG protocol
for her extensive experience with developmental issues and Camilo Toro, MD an Adult Neurologist with extensive
movement disorder experience.

PRESS RELEASE
CDG CARE AWARDS $20,000
RESEARCH GRANT FOR NEXT PHASE
IN PIGA-CDG RESEARCH
CDG CARE and researchers from Osaka University in Japan are furthering their partnership to find effective
supplements for use in persons diagnosed with a PIGA-CDG mutation.
Earlier this year, CDG CARE awarded a $20,000 research grant to the Osaka University research team in a project
designed to determine if specific supplements are effective and to what extend they improve the degree of GPIanchor deficiency. With positive results and significant progress made through these studies, CDG CARE is
excited to announce that a second research grant in the amount of $20,000 has been awarded to the Osaka
University research team. The focus of this second award will enable the researchers to move into in-vivo testing
designed to measure the effectiveness of the supplements in mice.
Building on promising results of the in-vitro studies already completed, this next phase is critical in determining the
bioavailability of these supplements and the extent to which GPI-anchor deficiency is improved, and the impact of
different dosages on effectiveness. This data helps to further PIGA-CDG research and is a critical step in
discovering a potential treatment for those impacted by this mutation.
To learn more about PIGA-CDG and the research and advancements being made in PIGA-CDG, please visit
www.piga-cdg.com.

Visit us on the web at www.cdgcare.com or send an e-mail to info@cdgcare.com.
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