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Hello everyone! CDO needs your help. Our team works hard all year 
to provide the most accurate and updated information possible on rare 
chromosome and gene disorders to individuals and families. We are 
able to do this through our genetic consulting program and our terrific 
geneticist, Dr. Iosif Lurie. You may not know, but Dr. Lurie spends hours 
searching for the most appropriate rare chromosome disorder journal 
articles and answering Ask the Doctor inquiries for our members. We 

are sometimes able to find information even when others cannot. From a member, “This nonprofit has 
offered invaluable resources to a parent whose child was diagnosed with a very rare chromosome 
disorder. When even the doctors didn't have information, Chromosome Disorder Outreach, Inc. did.” 
  
Without Dr. Lurie’s help and the assistance of our administrators, directors and volunteers, CDO 
could not provide the comprehensive services (including personalized networking, research 
connections and library containing thousands of articles) we currently do. The type of genetic 
consulting services we offer set CDO apart from many other organizations. But we need funding to 
keep these programs going. 
  
CDO is entering its 27th year – won’t you please help us continue our very important work? Thank you 
for considering a tax-deductible donation. Your support means the world to individuals and 
families searching for answers after a rare chromosome or gene disorder diagnosis. 

Warmest wishes for a Happy Holiday Season!      -Linda

GIVE A GIFT TO CDO THIS HOLIDAY

BOOK 
CORNER

mailto:info@chromodisorder.org
http://zazzle.com
mailto:info@chromodisorder.org
http://zazzle.com
https://chromodisorder.org/you-can-help/
https://chromodisorder.org/you-can-help/
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Reading and Understanding Cytogenetic Formulas After ARRAY-CGH May Be 
Complex  

 Under normal circumstances 
each pair of chromosomes has 
individual characteristics: they 
have a specific size (length)which 
is measured in the number 
ofbasepairs and a specific 
distribution of genes within each 

chromosome. Chromosomes of the same pair have to be identical in their size and 
specific for each pair of genes. For example, the largest human chromosome – 
chromosome 1 – has 249 million basepairs (Mb). Like highways have mileposts, similar 
“mileposts” exist within each chromosome. Molecular cytogenetics is a method using 
specific probes to test for the presence (or absence) of these “mileposts”. As a result (if 
there are some abnormalities within the chromosome) these probes note the absence (or 
excessive presence) of several “mileposts”. 
 The automatic system checking each segment of the chromosome may show, for 
example, that a segment of the long arm of chromosome 13 between basepairs 
106647859 and 107257158 is absent. The cytogenetic formula (see CDO database 
registry for examples) for such an abnormality will be “arr[hg 19] 13q33.2q33.3 
(106647859-107257158)x1”. [13q33.2q33.3 in this formula shows which chromosome is 
affected and the cytobands within this chromosome]. “Hg 19” is a symbol indicating which 
version of the human genome [indicating the position of the genes] was used; “hg 19” (or 
CRCh37) is the most contemporary version. 
 Symbol “x1” indicates that only one copy of the genetic material of this segment is 
present in the testing sample. If a deletion affects the X-chromosome in males (they have 
only one copy of the X-chromosome) the symbol after the formula will be “x0”. The same 
symbol “x0” may also be seen if the patient has a homozygous deletion ( a deletion 
affecting both homologous chromosomes). If however any segment is present in 3 copies 
(instead of normal two) the symbol “x3” will be placed after formula; “x4” will be used if 
there are 4 copies of the specific segment. 
 It has to be noted that a loss of a gene does not guarantee that it will cause any 
abnormalities. Only some genes are related to 
human disorders (the so-called OMIM genes), and 
a significant part of the OMIM genes cause 
disorders only if both copies of the gene are 
affected. Most patients with chromosomal 
deletions have normal copies of the homologous 
genes on another chromosome. From another side 
sometimes we can see new publications showing a 
“morbid” status of some genes, previously not 
included in OMIM-list.

New Research

https://en.wikipedia.org/wiki/Base_pair
https://chromodisorder.org/registered-disorders/
https://chromodisorder.org/introduction-to-chromosomes/
https://en.wikipedia.org/wiki/Base_pair
https://chromodisorder.org/registered-disorders/
https://chromodisorder.org/introduction-to-chromosomes/
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 The situation becomes even more complex when a gene is duplicated: currently 
there are only a few instances showing strong evidence of pathology caused by a 
duplication of a specific gene. Some patients may be mosaics usually having two clones: 
one normal and one with an abnormality. In such cases the index after the formula may 
indicate the percentage of an abnormal clone. Formula “arr[hg 19] 1p36.33p36.32 
(834-3018)x 2.5” indicates that both normal and trisomic clones are present in equal ratios. 
The same formula with symbol “x2.2” indicates that the abnormal clone is present only in 
~20% of the cells. 
 Sometimes a patient may have abnormalities in 2 chromosomes (or even more): for 
example deletions in different chromosomes. In that case the formula will look like “arr[hg 
19] 1p36.33p36.32 (834-3018)x1; 13q33.2q33.3 (106647859-107257158)x1”. Two (or more) 
abnormalities within one chromosome are also possible. For example, the formula “arr[hg 
19] 15q13.1 (29096386-29498094)x1; 15q22.31 (64242830-65570261)x3” means that the 
patient has a deletion in the segment 15q13 associated with a duplication in the segment 
15q22.31. 
 Basically, a deletion or duplication of large segments presumes the involvement of a 
large number of genes, and as a result worse clinical consequences. However, the 
distribution of genes on chromosomes is very unequal: there are segments with numerous 
genes within a small segment (for example, the tip of the short arm of chromosome 16) and 
there are segments which contain very few genes (“gene deserts”). Moreover, not all genes 
are known to cause clinical problems. 
Sometimes a very small deletion or duplication may be harmful, but in other cases a 
deletion in 1-2 Mb may be relatively benign. 
 The formula itself obtained upon examination does not include a list of duplicated 
(or lost) genes. However because each gene has a strongly predetermined position in the 
chromosome it may be concluded that, for example, a deletion in the long arm of 
chromosome 2 “arr[hg 19] 2q24.3q31.1 (164807751-170315525)x1” presumes the loss of 
the GALNT3, TTC21B, SCN1A, SCN9A, ABCB11, LRP2 and SCN2A genes. 
 In all cases the clinical significance of any deletion or duplication should be 
discussed with a geneticist or genetic counselor. 

Dr. Iosif Lurie, M.D., PhD Medical Geneticist, CDO Medical Advisor
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ASK THE DOCTOR
QUESTION:  

Please explain the differing affects of 
a 94 kb Xp22.3 deletion in a male 
patient versus a female patient. Also, 
does the NLGN4 gene mutation 
cause any contraindications for 
childhood vaccinations and are 
there other investigations such as 
mitochondrial DNA we can explore 
to explain the severity of my child's 
disability? 

ANSWER:  
Defects of the NLGN4 gene are known to cause both autism and 
developmental delay. Usually such defects are mutations (basically small 
changes inside the gene). In this patient such a defect is a small 94 kb 
deletion. This deletion occurred "inside" the gene, and the other genes 
remained intact. There is no difference between a "point" mutation and a 
small intragenic deletion; in both cases the NLGN4 gene became 
inactive. 

I found only one report about an intragenic DELETION involving this 
gene (Lawson-Yuen et al.), but there are several publications about point 
mutations of this gene (Jamain et al.; Laumonnier et al.; Kizilbash et al.; 
Zhang et al.). 

* The effects of intragenic deletions and point mutations are the same. 

1) Vaccinations - in the available literature there is no data suggesting 
that patients with deletions or mutations of the NLGN4 gene should 
avoid vaccinations. 
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2) Clinical manifestations in women carrying mutations or deletions of 
the NLGN4 gene may vary from being completely normal to significant 
autistic traits. Only one of two X-chromosomes is active (X-A) in somatic 
dells, and another is inactive (X-I). Inactivation occurs randomly in each 
group of cells, and as a result some women have an equal distribution 
X-A and X-I, but others may have a skewed level of inactivation. When 
both X-chromosomes are normal it does not have any significance. But if 
one X-chromosome is abnormal (having a mutation or deletion) a 
percentage of cells with an active abnormal X chromosome may be 
important: if, for example, in 75% of cells a normal X-chromosome is 
inactive (and an abnormal is active) the person may have significant 
clinical abnormalities - and vice versa. 

For further information on article mentioned, please 
contact info@chromodisorder.org for details. 

  
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. 

Don’t Forget to SMILE :) 

Visit smile.amazon.com and search for CDO!

mailto:info@chromodisorder.org
http://chromodisorder.org
http://smile.amazon.com
mailto:info@chromodisorder.org
http://chromodisorder.org
http://smile.amazon.com
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ASK THE DOCTOR… CONTINUED
QUESTION: 

I am a student studying genetics and creating a case study on Cri du Chat Syndrome. 
Would you please answer the following: 

1. CDC syndrome is due to a deletion of the short arm on chromosome 5. However the 
cause of the deletion is unknown. Do you think that the deletion could be genetically 
inherited? 

2. Do you think there are any external factors that can increase the chances of a 
chromosome 5 deletion? 

3. Why do you think that Cri du Chat syndrome affects more females than males? 
4. Many Cri du Chat patients partake in speech, occupational, and physical therapy. Are 

there any alternative forms of therapy to improve the conditions of those affected?  
5. Are there different traits of cri du chat babies who received the disease from an 

unbalanced translocation compared those who received the disease due to a 
mutation during meiosis? 

 
ANSWER: 

1. Most cases of CDC are sporadic. However, in very rare cases the deletion may be 
inherited from a mildly affected mother. I do not remember reports about a deletion 
inherited from fathers and doubt that there have been any. 

2. There are no specific external factors causing deletion 5p-. 
3. Most likely, the deletion occurs in female and male embryos with the same rate, but 

affected female embryos have a better survival rate. 
4. Currently there are no other methods of therapy other than the above mentioned in 

your message. 
5. When one of the parents has a translocation the child usually has not only the 

deletion of the short arm of chromosome 5 but also a partial trisomy for another 
chromosome. As a result such a person may have additional abnormalities caused by 
this partial trisomy. The spectrum of these additional defects will depend on the size 
and genetic content of the trisomic segment. 

Iosif Lurie, M.D., Ph.D.
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What is Austin’s age 
and chromosomal 
disorder?  

Austin is 14. Spontaneous, 
chromosome mutation 9P24.  

What has been most 
challenging regarding 
his disorder?  

The unknown.  It is so unique 
so we weren’t sure what the 
future looked like for him. 
Another challenge is that 
Austin appears typical when 

first seeing him. His peers and strangers are thus expecting certain behaviors and abilities and they 
don't understand why he is challenged and/or behaves certain ways.   

What has been most rewarding regarding his disorder?  

Austin has taught our family and friends so much. Patience and not to give up.  Unconditional 
love. Strength.  We celebrate every accomplishment. Austin is so loving, totally unconditionally. He 
makes us all feel good with his kind words and gestures. He has brought all family together, bonding 
through this adventure.  

Do you have any advice would you give a family that just found out their child 
has a chromosomal disorder?  

We have alway known Austin has challenges, but have not let these challenges get in the way of his 
trying new things.  We hold his hand and hike at a slower pace.  We adjust to what works best for 
Austin so he too can enjoy life like we do. I always say, "bake a cake without a certain ingredient or 
skipping a step. The cake may not look or taste the same, but doesn’t mean it won’t be delicious.” 

Any toys, tools or therapies that provided encouragement?  

We have had Austin in occupational therapy, physical therapy, speech therapy, social skills 
and counseling. Early intervention is key.  

CHALLENGING CHROMOSOMES   
WITH COURAGE: AUSTIN
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FROM GRANDPA RICK 

Austin loves animals 
and has always enjoyed 
researching and 
reading about them 
and then telling us what 
he knows. I thought 
creating a YouTube 
channel for him was the 
perfect way to give him 
a larger voice and give 
him a real feeling of 
accomplishment. He 
loves doing it and gets 
better and better with 
each video we make. 
I’m a retired video 
producer so doing this 
is like a labor of love for 
me and Austin likes to 

help come up with ideas and animals to feature. I wanted to do something that could help build his 
self-confidence and self-esteem. He’s often asked me, “Am I a YouTube star yet?” He totally expects 
to become one, and we wouldn’t be surprised at all. Our goal now is to reach 500 subscribers to his 
channel. Hopefully, that’s not too far in the future!  

Visit Austin's YouTube channel to subscribe today! Go to YouTube and search:  AUSTIN’S ANIMAL 
FACTS and his channel will come up. 

https://www.youtube.com/channel/UCMsa_CxdKUyvh27jnSa9X_g 

Chromosome Disorder Outreach Inc. is a nonprofit 501c3 organization. Donations are fully tax 
deductible as provided by law and 100% of each contribution is applied to programs to 

benefit individuals and families.  
Florida Reg #CH11200

#AMAZINGACHIEVEMENTS 
Submit your child’s amazing achievements to be included in our next 

newsletter by sending to info@chromodisorder.org.

https://www.youtube.com/channel/UCMsa_CxdKUyvh27jnSa9X_g
https://www.youtube.com/channel/UCMsa_CxdKUyvh27jnSa9X_g

