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CHROMOSOME DISORDER OUTREACH
LETTER FROM THE PRESIDENT
Hello everyone, Spring is finally here and summer not far
behind. And in just a few months, Rare Chromosome
Disorder Awareness Week (June 17th - June 23rd) will be
here too! Our theme this year is Help Us to Soar. Help
CDO raise awareness and understanding of chromosome
disorders. Our website will feature new graphics to share
on social media, flyers to distribute and t-shirts to wear to
show your support. Volunteer now to Help us to
Soar and make this the best week ever! Visit our
website's how you can help page for event and
fundraising ideas or contact info@chromodisorder.org
for more details.
Best wishes, Linda
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DNA is Not Destiny: The Remarkable, Completely
Misunderstood Relationship Between You and Your Genes
by Steven J. Heine

“At some point everyone wonders: ‘Who am I and where did I come from?’
Is there any question more fascinating? In this important book, Steve Heine tells
us what our DNA can and cannot reveal about our nature, our origins, and our futures.
The material is fascinating, and Heine’s vibrant writing makes it come alive with personal
significance for every reader.”
- Carol Dweck, Lewis and Virginia Eaton Professor of Psychology at Stanford
University and author of Mindset
A Brief History Of Everyone Who Ever Lived: The Stories in Our Genes
by Adam Rutherford

“ A family portrait for all humanity… This enjoyable book has a great deal to say about our
genetic code-or, more precisely, about how our knowledge of genetics is misused and
misconstrued… [Rutherford] proves an enthusiastic guide and a good storytell.”
- The Wall Street Journal
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THANK YOU! THANK YOU!
FUNDRAISING FOR CDO

YOU CAN FIND MORE FUNDRAISING IDEAS AT
CHROMODISORDER.ORG
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FAMILY SPOTLIGHT: ANA, 4Q SYNDROME
Ana was born on the 37th week of a great
pregnancy, but it was obvious that something
wrong from the beginning. She was only 2115
grams and 43 cm long. Our search lasted 5.5
years and included too many examinations
and scans. Doctors from the genetic
department at the clinic Rebro in Zagreb took
her blood to an institute in Zagreb, then to a
clinic in the Republic of Slovenia. Ana is
missing 12 mB of genes at the long arm of
the 4th chromosome, a deletion called 4q
syndrome. It is very rare. She was tested for
Angelman syndrome first; it was negative.
She is seven, but she can't speak and still
wears diapers. Last September, she started
going to special school in our town. She has
an assistant, and they are trying to potty train
her. She is so happy there. We are connected
with dozens of 4q families from all over the
world. She has one younger sister. She uses
antiepileptic medicine Convulex and drinks
Nestle resource junior to help her immune
and gastro system. She is so tiny and still
does not eat alone. We help her, as she
always has had issues with chewing and
swallowing food.
To share your family story in a future issue or on our website,
email info@chromodisorder.org with text and photos.

New Articles Available - CDO normally adds 50+ new articles to
our library each month. Below is only a sampling of the new
information we have received recently. For information on any
article or to request a personalized information packet please
email info@chromodisorder.org.
del 1p36, del 2p21, del 2q33,34, del 2q37del 3q29, del 9q34,
dup 11p15, del 17q12, ring 18, del 18p, del18q, del 20p, del,
20q, del Xp, del Xq, DiGeorge Syndrome, PKS, PMD, Turner
Syndrome and WHS
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New Research
Phelan-McDermid and Ring 22
Phelan-McDermid syndrome (PMS) is a neurodevelopmental disorder. Most symptoms of
PMS are caused by a deletion in the SHANK3 gene in 22q13 - a region within the long
arm of chromosome 22. Symptoms of this disorder include hypotonia (low muscle
tension), intellectual disability, developmental delay, impaired or absent speech,
behavioral issues, and seizures. The severity of these symptoms varies from patient to
patient, especially in the symptoms related to neurological development (including
intellectual disability and developmental delay). However, there is no clear cause to this
variation.
The article suggests that additional genetic variability outside of the 22q13 region could
be causing the differences in symptom severity. To test this, the study analyzed the
clinical results of a 3 year old girl with PMS due to a ring chromosome 22. Ring
chromosomes are rare abnormalities that occur when the two ends of a chromosome
fuse together, usually resulting in terminal deletions of both ends of the chromosome.
Detailed examination of the ring chromosome in this girl showed unusual displacement
of multiple small fragments of chromosome 22. Three of these fragments were
duplicated. Most likely explanation of this situation is a formation of the chromatic bridge
between two daughter cells during early embryogenesis (or even in gametogenesis).
Multiple small deletions and duplications can occur as a result of repairing of this primary
defect. As a result of this complex rearrangement several other genes were disrupted.
The patient exhibited typical picture of PMS plus additional issues including bilateral
perisylvian polymicrogyria (BPP) and atopic dermatitis (eczema). BPP is an abnormality
of the brain where it produces too many folds, resulting in symptoms such as partial
muscle paralysis, difficulty chewing or swallowing, muscle spasms, and developmental
delay. BPP and atopic dermatitis are not symptoms of PMS, and were likely caused by
additional chromosomal abnormalities resulting from this complex abnormality.
Additional genes disrupted by this patient’s rearrangement include
EP300, MYO18B, NFAM1 and GTBP1. Some of these genes directly correlate with the
additional symptoms of the patient: loss of NFAM1 has been linked to atopic dermatitis,
and loss of EP300 has been linked to chewing and swallowing issues. Disruptions
in NFAM1 and EP300 also cause neurodevelopmental issues as well, including
developmental delay, and speech impairment. This finding gives evidence to the idea
that additional genetic disruptions can cause more severe neurodevelopmental issues
than a SHANK3 deletion alone. Therefore PMS symptoms can be intensified by additional
genetic variability.
Dr. Iosif Lurie, M.D., PhD
Medical Geneticist

SPRING 2018

ISSUE NO. 80

Phelan-McDermid Syndrome
Phelan–McDermid syndrome (PMS) is a condition caused by a 22q13 deletion - a deletion within a
region of the long arm of chromosome 22. Symptoms of PMS are diverse, and include intellectual
disability, developmental delay, loss or absence of speech, hypotonia (low muscle tension), facial
dysmorphia, and autism spectrum disorder-like symptoms. Within the 22q13 region is the SHANK3
gene, and loss of this gene causes the symptoms of PMS. However, the severity of the symptoms
varies from patient to patient. This variability is likely due to the size of the deletion and the
additional genes that are lost within this region.
Deletions within this region can range between 0.2-9.2Mb, with the largest deletions encompassing
108 different genes. Clinical consequences of deletions of other genes neighboring SHANK3 are not
known. Therefore, deletion of these genes may explain the variability of symptoms in individuals with
PMS. Using bioinformatic techniques, this study analyzed these additional genes within the 22q13
region.
When computing the results, the study focused on three points: (1) genes most frequently lost in
22q13 deletions, (2) genes that would likely cause severe symptoms when lost, (3) genes highly
expressed in the brain. From this analysis, the study found six genes that fit the first two points. Of
these six genes, five were found to potentially interfere with proper neurological development when
lost. These genes include ZBED4, MAPK8IP2, SULT4A1, PIM3, and PLXNB2.
While this article highlights a number of potential genes, it is only a computational study. Until
patients with deletions in these genes are studied in real life, the exact results cannot be determined.
However, this study provides insight into potential reasons for PMS variability. Future studies in 22q13
deletions can focus on these genes above; if a patient’s PMS appears to be a severe case, loss of
these genes may be a contributing factor.
Dr. Iosif Lurie, M.D., PhD
Medical Geneticist

Help us to soar…

Rare Chromosome
Disorder
Awareness Week
June 17 -23, 2018

Kyle, age 8
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ASK THE DOCTOR
QUESTION:
My daughter does not yet have a
diagnosis of Kleefstra Syndrome due to
lack of research. Her current genetic
doctors aren't doing anything because she
doesn't have the facial piece of the
disorder regardless of her test results. Can
you recommend anyone researching this
disorder?
ANSWER:
Kleefstra syndrome is caused by a deletion of 9q34.3 or by a mutation in
the EHMT1 gene located at 9q34.3. Per the report provided by the patient's
mother, this child has a mutation in the KMT2C gene, located at 7q36.1.
Mutations of the KMT2C gene are not considered as diagnostic tests for
Kleefstra syndrome. However, because the functions of the EHMT1 and
KMT2C genes are similar (both are histone methyltransferases) clinically
patients with KMT2C mutations may have symptoms similar to Kleefstra
syndrome.
Regarding research: Dr. Tijtske Kleefstra (tjitske.kleefstra@radboudumc.nl)
She is located at Radboudumc Universtiy Medical Center in The Netherlands.
She is a pediatric neurologist and may be able to recommend a doctor who
has knowledge in this area.
Iosif Lurie, M.D., PhD
Please note: CDO has a recent article on this topic in our library.

Information contained on this website or in any electronic or written communication should be used for
supplemental purposes only. We urge patients and their families to always check with their personal healthcare
provider first with any questions or concerns. Your doctor is most knowledgeable about your personal situation.
Please see chromodisorder.org to review our privacy policy.
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INHERITED MICRODELETIONS OR MICRODUPLICATIONS
Small deletions or duplications of chromosomal material may be found upon examination of patients
with several neurodevelopmental problems (autism, epilepsy, intellectual disability) or birth defects. In many
instances the same chromosomal abnormalities are found in one of their apparently unaffected parents. It
suggests a reasonable question: why does a child have some problems, but his/her carrier-parent with the
same deletion or duplication is healthy.
First of all we have to be convinced that a chromosomal defect found in a child is the cause of his/her
problems. Of course, if the given deletion or duplication has been repeatedly found in a specific pathology
group there are no doubts that this microanomaly is responsible for the child’s problems. Microanomalies in
other families may be known as benign variants, and their role in the origin of the child’s pathology can be
dismissed. In numerous instances, however, cytogenetic examinations show unique deletions or duplications,
where the significance of the given microanomaly is still unknown. Such variants are usually called variants of
unknown significance (VOUS). How can we evaluate the role of each particular VOUS? 1) Genetic content.
Variants with deletions (or duplications) involving several genes are potentially worse than variants with one
gene. If a given variant does not include any genes then there is good reason to consider it a benign variant. 2)
Size. Larger deletions (duplications) involve a larger number of genes and are potentially worse. 3) Deletions
usually cause more harm than duplications of the same segment.
Sometimes, however, VOUS may be considered a reason for a child’s problems without sufficient
grounds. Actual problems in a patient may be caused by other factors (genetic or non-genetic) and VOUS
inherited from a healthy parent create a question – why is the same variant found in an affected kid and a
healthy parent. So, the first step is to be convinced that the microanomaly in the patient actually causes his/
her problems.
But even if the deletion or duplication found in a child is known as pathogentic (for example, deletions
15q11q13, 16p11.2, etc.) there are numerous families where this abnormality is inherited from an apparently
healthy mother or father. Every disorder (genetic or non-genetic) may have different manifestations in different
persons. The same flu-virus may cause relatively mild symptoms in one person but may have grave
consequences for another. Various manifestations have been observed in patients having the same mutation of
the same gene. It is relatively easy to differentiate “normal” and “abnormal” when we are dealing with birth
defects (for example, polydactyly), but it is not so easy when we are dealing with conditions such as autism or
anxiety. And in most families when the same deletion or duplication is found in a child and in the parent the
main reasons for a child’s examination are neurobehavioral abnormalities rather than birth defects.
Assume that a normal IQ is between 80 and 120 (mean – 100), and in condition “A” the IQ is between
60 and 100 (mean – 80). It is evident that among persons with condition “A” those with the highest IQ will be
considered “normal”. They will have the best chance to be normally socially adapted, have their own families
and produce their own children. But if their children inherit their “A” variant they will have mostly borderline
IQs. The same is true for persons with microdeletions or microduplications. Those who have best level of social
adaptation will have the best chance to have their own families and own children, but those with an obvious
disorder will be more likely to remain childless. There are several studies which show minimal “pre-clinical”
signs of abnormalities in apparently healthy carrier-parents (for example, some changes of personality
characteristics in parents of autistic children). But because these abnormalities are “pre-clinical” and such
persons are considered to be healthy. So, minimal pre-clinical manifestations not recognizable as a disease
may explain the existence of apparently healthy parents having the same microdeletion or microduplications as
their affected children.
Another significant reason explaining discrepancies in clinical manifestations in the affected patients
and non-affected parents is the interactions between different genes. Assume that a given microdeletion
includes the gene ABCD, which is responsible for an autosomal recessive condition. If the person having this
microdeletion has a normal variant of the ABCD gene on another chromosome, he/she will be healthy. But if
there is a mutation of this gene on another homologous chromosome, such a combination will produce a full
picture of the disorder. Therefore, if the patient inherits the deleted chromosome from one of the parents and a
chromosome with a mutated gene from another parent, the patient will be affected but the parent having the
same microdeletion will be healthy. There are many examples of such combinations. Of course, the situation
becomes clear when (and if) a mutation in the homologous gene is found. Other forms of interaction may be
even more complicated, and clinical manifestations of the disease may require participation of other genetic
factors. For example, the clinical manifestations of TAR syndrome (thrombocytopenia – absent radius) require
not only a deletion of the 1q21.1 segment but also the involvement of the apparently innocent variant (single
nucleotide polymorphism) in the RBM8A gene. There is no doubt that similar mechanisms may be involved in
the origin of other conditions.
Both subclinical manifestations and genetic interactions seem to be leading factors responsible for the
phenomenon when an apparently healthy parent has the same chromosomal microanomaly as his/her affected
child.
Dr. Iosif Lurie, M.D., PhD
Medical Geneticist
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Jeannine Miller is feeling thankful.
It only took eleven and a half years since his first
“diagnosis” - but we now have an official one!
Genetic testing has confirmed that Ben has a
Interstitial Microdeletion in his 10th chromosome.
So you are asking yourself “what is that?!?!” right
about now. I was too 36 hours ago, so Mr.
Google and I started a journey to learn more
about what is going on with my Buddy!
Unfortunately there wasn’t much, because this is
extremely rare (only about 15 reported cases since 2013). But I did happen to come across a
non-profit organization called Chromosome Disorder Outreach Inc. They provide support
to parents of children with various chromosome disorders. I filled out a form with information
from Ben’s reports and within 12 hours, I was given articles to read and a list of 8 parents
whose kids have the same thing as Ben. The director (whose son is 26 with a different type
of CD), helped me to understand the reports more and shared her story with me. If you are
interested, I would encourage you to check out their Facebook page and make a donation if
you feel so inclined!
Ken and I have been blessed to have a solid support system of family and friends who have
accepted and love Ben for who he is and we are so grateful for that! But it is comforting to
hear stories from other parents whose children are somewhat like Ben. Next steps are to
head back to CHOP Genetics to learn more about this and get help to provide him with the
best life possible!
Anyway - if you’re reading this, thanks for reading the whole thing. Feel free to ask questions
- if I don’t know them now I will figure them out! Anyone that knows me knows how open I am
about Ben and his unique nature! Looking forward to the next steps in making Ben a better
Ben (like that is possible!).
Editor’s Note: Facebook post shared with permission of author. You can contact Jeannine through the CDO Facebook group.

