
Study Sheet: Features of Autosomal Dominant and 
Autosomal Recessive Pedigrees 

Human genetics lecture review | based on the uploaded slides 

 

How to use this sheet 

• Start with pedigree symbols and key terms, then move to dominant vs recessive patterns. 
• The disease examples are the high-yield part: know the hallmark clinical features, inheritance pattern, 

and the classic pedigree clues. 
• Photos from the lecture slides are included to make the pattern recognition stick. 

 

1) Why pedigrees matter 
• Humans are not ideal subjects for genetic research because generation time is long, families are 

small, and controlled breeding experiments are not ethical. 
• Even so, Mendelian genetics still forms the backbone of human genetics. 
• A pedigree is a family tree that shows relationships between parents and children across generations 

and helps trace inheritance patterns. 
• Pedigrees are also used to predict future offspring probabilities using the multiplication and addition 

rules. 

 

Sample pedigree from the lecture (page 4). 

2) Core pedigree terminology and notation 

Term Meaning 

Locus The position of a gene on a chromosome. 

Allele Alternative forms of a gene at the same locus. 

بسم ا( الرحمن الرحيم

اللهم رب0 ارحمهما كما ربياني صغيراً



Another terms:
Dmominant
Codminant
Recessive
Ageof onset
X-linked
Hemizygous
Sex limited
Sex influnced
Imprinting
Trinucleutide repeat









8) Autosomal dominant inheritance 
• Vertical transmission: the trait usually appears in every generation and passes directly from 

grandparent to parent to child without skipping generations. 
• Both sexes are affected in about a 1:1 ratio. 
• Both sexes can transmit the trait. 
• Heterozygotes are much more common than homozygotes. 
• Variable expressivity and variable age of onset are common. 
• Homozygotes are often more severely affected than heterozygotes. 
• A new mutation can create an affected child even when parents are unaffected. 
• The gene product is often a structural or non-enzymatic protein. 

 

Autosomal dominant pedigree pattern (page 30). 



 

Punnett square for autosomal dominant inheritance with an affected heterozygous parent (page 31). 

9) Autosomal dominant probability rules 
• Affected heterozygote (Aa) × unaffected (aa) → 50% affected children, 50% unaffected children. 
• Affected heterozygote (Aa) × affected heterozygote (Aa) → 75% affected children, 25% unaffected 

children. 
• In a dominant pedigree, a true unaffected person usually does not transmit the trait, unless penetrance 

is incomplete or the diagnosis is not yet evident. 

10) Classic autosomal dominant examples 

Disorder High-yield clinical features from the slides 

Familial hypercholesterolemia Xanthomas; very high LDL; coronary heart disease in 
middle age in heterozygotes and childhood coronary 
disease in homozygotes. 

Huntington disease Progressive loss of brain neurons, dementia, and loss 
of motor control; late onset, typically 30-40 years, but 
may be earlier; unstable trinucleotide repeats. 

Neurofibromatosis type 1 Café-au-lait spots, Lisch nodules (benign iris 
growths), peripheral nerve tumors; variable 
expressivity; high mutation rate. 

Myotonic dystrophy Facial weakness, cataracts, progressive muscular 
weakness; variable onset and variable expressivity. 

Marfan syndrome Tall stature with long limbs, narrow face with high 
narrow palate, dislocated lenses and myopia, cardiac 
manifestations such as aortic aneurysm; connective 
tissue disorder; pleiotropy. 

Achondroplasia Short-limbed dwarfism, megalocephaly, lordosis and 
kyphosis; about 80% are new mutations, with more 
mutations at increasing paternal age. 



 

Achondroplasia example and dominant inheritance (page 23). 

 

Neurofibromatosis type 1 clinical photos showing café-au-lait spots and skin findings (page 26). 

11) Why dominant lethal disorders are rare 
• Dominant alleles that cause lethal disease are rare because they are usually removed by selection. 
• When they do appear, they often arise by mutation. 
• Achondroplasia is the lecture example of a rare dominant allele causing dwarfism. 

12) Autosomal recessive inheritance 
• Horizontal transmission: affected individuals are often found in the same sibship or same generation 

rather than through every generation. 



 و ،ضعبب مهبرضن و تFيلا هدنع شيا parentsلا نم ادح لك فوشن انك يهيجوت ءايحأب ةثارولاب ركذتب propabilitiesلا جمصبت ام لدب
 offspringgلا علطيح شيا فوشن ريخNاب

For example:
Father is Aa
Mother is Aa





 

Cystic fibrosis illustration of lung and organ involvement (page 39). 

 

Cystic fibrosis affecting multiple organs and mucus obstruction in the airway (page 40). 





 

Sickle cell anemia photo from the lecture (page 45). 

 

Phenylketonuria and its metabolic consequences (page 47). 

15) Carrier logic and consanguinity 
• Because recessive disease alleles are usually rare, the chance that two unrelated carriers meet is low. 
• Consanguineous matings increase the chance that both parents carry the same rare allele. 
• Most societies have legal or cultural limits on marriages between close relatives. 

16) Sickle-cell disease and heterozygote advantage 
• Sickle-cell disease is caused by a single amino-acid substitution in hemoglobin. 



• In homozygotes, all hemoglobin is abnormal and symptoms can include weakness, pain, organ 
damage, and even paralysis. 

• Heterozygotes usually have sickle-cell trait and are often healthy, but they are less susceptible to 
malaria. 

• That malaria protection is why the allele can remain relatively common despite harming homozygotes. 

17) PKU in one glance 
• PKU is due to a defective hepatic enzyme, phenylalanine hydroxylase (PAH). 
• Because phenylalanine cannot be converted normally to tyrosine, phenylalanine and related 

metabolites build up. 
• Key consequences: neurological problems, hypopigmentation, and a musty odor of urine. 

18) Autosomal dominant vs autosomal recessive: rapid 
comparison 

Feature Autosomal dominant Autosomal recessive 

Transmission pattern Vertical, every generation Horizontal, same sibship/generation 

Sex ratio 1:1 1:1 

Who transmits? Either sex Either sex 

Typical genotype of affected person Usually heterozygote Usually homozygote 

Carriers Often not emphasized Common and usually unaffected 

Consanguinity Not a classic clue Classic clue 

Gene product Often structural protein Often enzymatic protein 

Common pedigree clue Affected person usually has an 
affected parent 

Affected child may have unaffected 
carrier parents 

Lecture coverage note: all 53 slides were incorporated into the sections above, with the key figures reproduced as slide 
images. 

Thanks for using this sheet.
If you found it helpful please share it


