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GENETICS: 101  

» Who: Genetics Team/Patients  
» WHAT:  Are the Tests 
» WHEN:  ToTest 
» WHY:   Why Test 
» WHERE: Labs we use        
» HOW: TO GET  more INFORMATION 



WHO: Pediatric Genetics Team

• Clinical geneticist- MD 
• Clinical 
• Metabolic 
• Adult 
• Prenatal 

• Genetic counselor- MS 
• Nurse 
• Social Worker 
• Nutritionist



Referral

• Typical pediatric referrals include: 
– Developmental delay 
– Hypotonia (low muscle tone) 
– Dysmorphic features 
– Short stature 
– Multiple congenital anomalies 
– Failure to thrive 
– Unusual constellations of findings 
– Family history



Referral

• Typical Adult referrals include: 
– Pregnancy 

– Abnormal Screening 
– Sudden Cardiac arrest 
– Cardiomyopathy 
– Cancer at young age/unusual Cancer 
– Adult with a Genetic disorder ( Marfan) 
– Family history



Genetics101: What to Know

• No single test will evaluate all types of 
Genetic Disorders 

• 1DNA= Many RNA= Many Proteins



WHAT: TO ORDER
» NO TEST DETECTS ALL SYNDROMES 

» CHROMOSOME 
» MICROARRAY 
» SINGLE GENE/PANEL 
» WHOLE EXOME





Anatomy of a Chromosome



Trisomy  21

» Hypotonia 
» Flat mid face 
» Low small ears 
» Inc. Nuchal skin 
» VSD 
» Simian Crease 
» Protruding tongue

Orphanet J Rare Dis. 2012; 7: 81.

newborn and 1 year of age

emedicine.medscape.com/article/943216-clinical



Trisomy  13

» Holoprosencephaly 
» Scalp defect 
» Micropthalmia 
» Low set ears 
» Cleft lip +/- palate 
» Polydactyly 
» Clenched hand    

(thumb over fingers) 
» Cardiac: VSD, PDA 

ASD, Dextroposition

Orphanethttps://pedclerk.bsd.uchicago.edu/page/trisomy-18-edwards-trisomy-13-patau.

diseasespictures.com

http://diseasespictures.com


Trisomy  18

» IUGR 
» Weak cry 
» Low set ears 
» Short pf. 
» Small mouth 
» Clenched hand 

(index finger over 3rd finger) 

» Cardiac: VSD, 
ASD,PDA

Orphanet J Rare Dis. 2012; 7: 81.

newborn and 1 year of age



 Common Chromosomal Disorders

» Turner Syndrome ,(45, X) 
» Klinefelter, (47XXY) 
» Deletion 1p36 
» Wolf Hirschorn (4p-) 
» Cri Du Chat (5p-https://

» emedicine.medscape.com/
article/950480-overviewwikipedia

https://missingxchromosome.wordpress.com/





22q11.2 Duplication 22q11.2 Triplication

22q11.2 deletion
http//dempsterfamilyfoundation.org



■ IQ variable 
■ Learning disabilities 
■ Hypernasal speech 
■ cleft palate 
■ Facial features 

■ hooded eyes 
■ tubular nose 

■ Short stature 
■ Cardiac: TOF

http//dempsterfamilyfoundation.org

22q11.2 deletion



Williams Syndrome

» Developmental 
delay 

» Cocktail party 
personality 

» Cardiac: 60-80% 
» Supervalvular AS 
» Supervalvular PS

newborn and 1 year of age

https://infograph.venngage.com/p/106191/williams-syndrome-infographic

http://www.forgottendiseases.org/assets/WilliamsSyn.html

http://www.forgottendiseases.org/assets/WilliamsSyn.html


Down Syndrome 
Critical region 
21q22.3

Fragile X 
Xq27.3

Duchenne 
Xp21

Alagille 
20p11.23-12.1

Smith-Magenis 
17p11.2

Miller-Dieker 
Lissencephaly 
          17p13.3

Angelman/ 
Prader-Willi 
           15q12

Retino 
Blastoma  
13q14

DiGeorge 2  
      10p13

Langer  
Gideon  
8q24.11

Williams  
7q11.23

cru-du-chat 
5p15

Wolf- 
Hirschorn 
4p16.3

Cornelia de Lange 
(duplication) 
3q26.1

DiGeorge 
22q11.21-11.23

Rubenstein- 
     Taybi 
   16p13.3

Aniridia  
11p13

Beckwith- 
Wiedemann 
(duplication)  
        11p15.5





» Thumb 
abnormalities 

» Absent radius/
Ulna 

»  Cardiac: ASD 
VSD

Holt Oram



 Single Gene Disorders

» Marfan Syndrome ( AD)    FBN1 gene 

» Tuberous Sclerosis (AD),  TSC1 and TSC2 

» Charge Syndrome (AD),    CHD7,  
» TAR syndrome (AR) ,     unknown, some del 1q21                                                          

» Algille Syndrome (AD) -   JAG1, NOTCH2



WHEN: TO TEST

» MORE THAN 1 BIRTH DEFECT 
»  DYSMORPHIC FEATURES 
»  UNEXPLAINED DEVELOPMENTAL DELAY/MR 
» RECOGNIZE A SYNDROME 
» Family History 

If Unsure: 

  
Chromosomal Microarray is First Line Test



Microarray  / Chromosomes



WHY:  TEST

» Provide a Diagnosis 
» Provide Prognosis 
» Medical Management Improved 
» Recurrence Risks 

* Insurance: Impact medical management



WHERE

» SNP MICROARRAY 
» CONTRACTED LAB 
» LAB CORP/INTEGRATED GENETICS 
» QUEST DIAGNOSTICS 

» SPECIALTY LABS 
» GENETESTS.ORG 

* Insurance: labs may /may not contract with insurance



History 
clues 

PE 
clues 

Main 
features 

No Specific 
Diagnosis 

References 

Special tests 

Time 
Diagnosis 

Time & exams 



HOW TO GET MORE INFORMATION

• Genereviews: https://
www.ncbi.nlm.nih.gov/books/NBK1116/ 

• OMIM: http://www.ncbi.nlm.nih.gov/
sites/entrez?db=OMIM&itool=toolbar 

• ACMG 
• NSGC 
• ACOG 
• Laboratory websites




