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Genetic Disease = Action of genes + Environment

“Every individual has his or her own unique constitution of gene products, 
produced in response to the combined inputs of the genome sequence 
and one’s particular set of environmental exposures and experiences”

Thompson & Thompson Genetics in Medicine 8th Edition, Emery’s Elements of Medical Genetics 15th Edition



Emery’s Elements of Medical Genetics 15th Edition.



Multifactorial Disease with Complex Inheritance

Genetics and Genomics in Medicine
Classical Categories of Genetic Disease

Chromosome Disorders 

Thompson & Thompson Genetics in Medicine 8th Edition

Single-Gene Defect



Thompson & Thompson Genetics in Medicine 8th Edition

Chromosome 
Disorders 

Chromosome Disorders



Thompson & Thompson Genetics in Medicine 8th Edition

Microdeletion

Microdeletion



Thompson & Thompson Genetics in Medicine 8th Edition

Single-Gene Defect

Next-
generation 
sequencing

Single-Gene 
Defect



General Considerations
Terminology

Genet Med 17, 405–423 (2015).

Mutation

Variant

Polymorphism
A permanent change in the 

nucleotide sequence
A variant with a frequency 

above 1%

≠
 Replace both terms by



General Considerations
Variant Modifiers; 5-tier System of Classification

1. Pathogenic 
2. Likely Pathogenic 
3. Uncertain Significance 
4. Likely Benign 
5. Benign 

Clinicians and patients were willing to tolerate a slightly higher 
chance of error, leading to the 90-95% decision

Genet Med 17, 405–423 (2015).

> 95% certainty of pathogenicity 
> 90% certainty of pathogenicity 
  
> 90% certainty of benign 
> 95% certainty of benign



Pedigree
Individual

J Genet Counsel (2008) 17:424-433

?



Gender Sex
Male Female Unassigned at Birth

Man/Boy

Woman/Girl

Non-binary/ 
Gender Diverse

Pedigree
Individual

J Genet Couns. 2022; 00:1–11. 

56 years old

AMAB

56 years old

AMAB

56 years old

34 years old

AFAB

34 years old

AFAB

34 years old

UAAB

28 years old

UAAB

28 years old

UAAB

28 years old

AMAB = Assigned Male at Birth, AFAB = Assigned Female at Birth, UAAB = Unassigned at Birth



Penetrance

The probability of the carrier of a germline mutation showing signs of the 
disease, from the most trivial to the most severe.

Oxford Desk Reference: Clinical Genetics and Genomics 2nd Edition

Fully Penetrance = 100% penetrance 

All individuals who have a disease genotype show the disease phenotype


Incomplete Penetrance (eg. HNPCC, cancer) 
Not all mutation carriers will manifest the disorder during a natural lifespan


Age-dependent Penetrance (eg. Huntington, HSP, HMSN) 
Features of the condition are not present at birth but become evident over time.



Penetrance
Pedigree

100% Penetrance

67% Penetrance

33% Penetrance

Oxford Desk Reference: Clinical Genetics and Genomics 2nd Edition

Incomplete Penetrance

Complete Penetrance



I 

II 

III

Penetrance
Asymptomatic/Presymptomatic Carrier

Oxford Desk Reference: Clinical Genetics and Genomics 2nd Edition

Asymptomatic/presymptomatic carrier  
:no clinical symptoms now, but could later exhibit symptoms



Expressivity

Variation in the severity of a disorder in individuals who have inherited the same 
disease alleles.

Variable Expression  eg. TSC 
Interfamilial Variation striking variation in severity between family 
Intrafamilial Variation within families carrying the same mutation

Note: the difference from penetrance, which is the percentage of individuals 
expressing the disorder to any degree, from the most trivial to the most severe

Oxford Desk Reference: Clinical Genetics and Genomics 2nd Edition



I 

II 

III

Expressivity
Intrafamilial Variation

Oxford Desk Reference: Clinical Genetics and Genomics 2nd Edition

5 Neurofibroma 
20 Café-au-lait

Numerous Neurofibroma 
and Café-au-lait

3 Café-au-lait

10 Neurofibroma 
5 Café-au-lait

100 Neurofibroma 
100 Café-au-lait



I 

II 

III

New Mutation Rate

Oxford Desk Reference: Clinical Genetics and Genomics 2nd Edition

The de novo mutation rate varies between different AD conditions.



I 

II 

III

Anticipation

Oxford Desk Reference: Clinical Genetics and Genomics 2nd Edition

The worsening of disease severity in successive generations.

Weakness at 25 years old Weakness at 30 years old

Myotonia at 50 years old

Myotonia at 30 years oldWeakness at 40 years old



Inheritance
Autosomal Recessive

Aspect  
Homozygotes & Compound Heterozygotes

Heterozygote - no or very mild phenotype

Broadly similar clinical course

Consanguinity

Heterozygote advantage

Founder effect

Carrier determination

Oxford Desk Reference: Clinical Genetics and Genomics 2nd Edition



Genet Med 17, 405–423 (2015).

Inheritance
Autosomal Recessive



Inheritance
Autosomal Recessive

Typical Family Tree 
Disease expressed only in homozygotes 
and compound heterozygotes.

Parents are obligate carrier. 

25% Risk of affected child to carrier parents

Risk of carrier diminish by one-half with 
every degree of relationship distanced from 
parents

Oxford Desk Reference: Clinical Genetics and Genomics 2nd Edition

Consanguinity25% unaffected 
50% risk of carrier  

25% risk of affected



Inheritance
X-linked Dominant

Aspect 
Male sparing X-linked 
disorder

X-linked semi-
dominant

Manifests very severe 
in males leading to 

• Spontaneous loss 
• Neonatal death

Oxford Desk Reference: Clinical Genetics and Genomics 2nd Edition

Spontaneous loss of 
affected male pregnancy

X-linked semi-dominant inheritance 
• severely in males and mildly in females

• For a mildly affected female, 50% of her sons will be 

severely affected and 50% of her daughters will be 
mildly affected


• Daughters of an affected male are mildly affected and 
none of his sons inherit the condition. 




Inheritance
X-linked Recessive

Oxford Desk Reference: Clinical Genetics and Genomics 2nd Edition

Aspect 
X-inactivation

Manifesting Carriers

No male-to-male transmission



Inheritance
Carrier

Carrier - not likely to manifest disease regardless of inheritance


2008 Guideline Recommendation:

Previous guidelines recommended that the symbol for a heterozygous 
carrier of an autosomal or X-linked condition be identified by a dot in 
the center of the appropriate symbol shape. 

J Genet Counsel (2008) 17:424-433



Inheritance
Carrier

Carrier - not likely to manifest disease regardless of inheritance


2022 Guideline Recommendation: 

• The dot no longer be used to indicate carrier status. 

• A unique fill pattern in each subsection to indicate the different 

carrier results and/or clinical manifestations.

J Genet Couns. 2022; 00:1–11. 



European Heart Journal (2023) 44, 3503–3626.



European Heart Journal (2023) 44, 3503–3626.



Genetic Testing in Cardiomyopathy
For Index Patient

Genetic testing is recommended in patients 
fulfilling diagnostic criteria for 
cardiomyopathy in cases where it enables 
diagnosis, prognostication, therapeutic 
stratification, or reproductive management of the 
patient, or where it enables cascade genetic 
evaluation of their relatives who would otherwise 
be enrolled into long-term surveillance. 

I B

Recommendation LevelClass

European Heart Journal (2023) 44, 3503–3626.



European Heart Journal (2023) 44, 3503–3626.



HFSA & ACMG Guideline 2018

Clinical (phenotypic) screening for cardiomyopathy in at-risk first-
degree relatives is recommended.


Baseline Phenotypic Screening

J Cardiac Fail 2018;24:281-302



HFSA & ACMG Guideline 2018
Surveillance

Clinical (phenotypic) screening for cardiomyopathy in at-risk first-
degree relatives is recommended.


Clinical screening intervals for at-risk family members

J Cardiac Fail 2018;24:281-302



Aortopathy

20%

Circulation. 2022;146:e334–e482.



European Heart Journal, Volume 45, Issue 36, 21 September 2024, Pages 3538–3700



Marfan Syndrome
Revised Ghent 2010

J Med Genet 2010;47:476e485. 



Revised Ghent Criteria 2010 for diagnosis of Marfan

In the absence of family history


Ao (Z ≥2) AND EL

Ao (Z ≥2) AND FBN1 with known Ao

Ao (Z ≥2) AND Syst (≥7)

EL AND FBN1 with known Ao

Marfan Syndrome

J Med Genet 2010;47:476e485. 

www.marfan.org/dx/zscore

Revised Ghent 2010



Revised Ghent Criteria 2010 for diagnosis of Marfan

In the presence of family history


EL AND Family History of Marfan syndrome (as defined)

Syst (≥7) AND Family History of Marfan

Ao (Z ≥2; above 20 years old, Z ≥3; below 20 years) AND Family History


J Med Genet 2010;47:476e485. 

Revised Ghent 2010
Marfan Syndrome



Related Conditions 
Ectopia Lentis Syndrome: 


EL with or without Systemic Score

AND FBN1 not known with Ao OR no FBN1


MASS Phenotype: 

Ao (Z <2) AND Syst (≥5 with at least one skeletal feature) without EL


Mitral Valve Prolapse Syndrome: 

MVP AND Ao (Z <2) AND Syst (<5) without EL

Myopia/MVP

Aortic root

Striae

Skeletal finding

Revised Ghent 2010
Marfan Syndrome

J Med Genet 2010;47:476e485. 



Systemic Score (Total 20 points); score ≥ 7 indicate systemic involvement
Wrist Sign/Thumb Sign Wrist AND Thumb = 3, Wrist OR Thumb = 1

Pectus Deformity Carinatum = 2, excavatum/chest wall asymmetry = 1
Hindfoot deformity Hindfoot deformity =2, flat foot =1

Pneumothorax 2
Dural ectasia 2

Protrusio acetabuli 2
Upper : Lower Ratio AND Arm span : Height Ratio 1

Scoliosis/kyphosis 1
Reduced elbow extension 1

3 of 5 Facial Features 1
Skin Striae 1

Myopia > 3 diopters 1
MVP 1

Revised Ghent 2010
Marfan Syndrome

J Med Genet 2010;47:476e485. 



Aortopathy
Medical Management

Prophylaxis of Aortic Dilatation 
Beta Blocker in maximally tolerated doses 
ARB in maximally tolerated doses

Circulation. 2022;146:e334–e482.,European Heart Journal, Volume 45, Issue 36, 21 September 2024, Pages 3538–3700



Aortopathy
Surgical Management

Circulation. 2022;146:e334–e482.

In patients with Marfan syndrome and an aortic root diameter 
of ≥5.0 cm, surgery to replace the aortic root and ascending 
aorta is recommended.

Recommendation LevelClass

I

In patients with Marfan syndrome, an aortic root diameter of 
≥4.5 cm, and features associated with an increased risk of 
aortic dissection, surgery to replace the aortic root and 
ascending aorta is reasonable, when performed by 
experienced surgeons in a Multidisciplinary Aortic Team

2a B-NR

B-NR



Aortopathy
Surgical Management

Circulation. 2022;146:e334–e482.

In asymptomatic patients with aneurysms of the aortic root or 
ascending aorta with nsHTAD and no identified genetic cause but no 
information on aortic diameters at the time of dissection or aneurysm 
repair in affected family members and who have no high-risk features 
for adverse aortic events, it is recommended to repair the aorta when 
the maximal diameter reaches ≥5.0 cm

Recommendation LevelClass

I

In patients with aneurysms of the aortic root or ascending aorta with 
nsHTAD and no identified genetic cause and a maximal aortic 
diameter of ≥4.5 cm, who have high-risk features for adverse aortic 
events, or who are undergoing cardiac surgery for other indications, 
aortic repair is reasonable when performed by experienced surgeons 
in a Multidisciplinary Aortic Team

C-LD

2a C-LD



European Heart Journal, Volume 45, Issue 36, 21 September 2024, Pages 3538–3700



MyotonicFacioscpulohumeralLimb-Girdle

Muscular Dystrophy
Affected group of muscles

Dystrophinopathy



Dystrophinopathy
Duchenne & Becker Muscular Dystrophy

Onset: DMD at preschool

                BMD at 1st decade of life


Incidence = 1:3,500 male birth 

                                (most common form of MDs in children)


Dystrophin gene (X-linked Recessive)

Symmetrical proximal muscle weakness 
with pseudohypertrophy of calves followed 
by pelvis, upper arms, heart and respiratory 
muscles.

Life expectancy < 30 years, death from 
respiratory failure and cardiomyopathy

Wheel chair bound 
at 12 years

Cardiomyopathy 
at 18 years

Start walking at 
18 months

Calves 
pseudohypertrophy



Dystrophinopathy

Becker  
Muscular 
Dystrophy

Duchenne & Becker Muscular Dystrophy

Exon  
Skipping  
Therapy

Duchenne 
Muscular 
Dystrophy



Muscular Dystrophy
Limb Girdle Muscular Dystrophy

Multiple sarcoglycan-dystroglycan 
complex subunits

Autosomal Dominant, Autosomal 
Recessive, rarely X-linked

Genetic heterogeneity

Various manifestations and onset

Clinical Manifestations: Proximal 
muscle atrophy of limbs and girdles

Mortality due to Respiratory failure 
and cardiomyopathy

Clinical Colorectal Cancer 2018, Vol. 17, No. 2, e293-305 



Facioscapulohumeral Muscular Dystrophy

Deletion within D4Z4 gene 
repeat region on chromosome 
4q35.2

Autosomal Dominant

Clinical Manifestation:

• Asymmetrical face

• defects in blowing and 

whistling 

(Circular muscle defect)


Uncommon cardiac 
involvement

Journal of Neurology volume 266, pages 2987–2996(2019)

Winged Scapula Asymmetrical

Muscular Dystrophy



Muscular Dystrophy
Myotonic Dystrophy

Onset: vary up to CTG repeat size (Classic 10-30 years)

Incidence = 1:8,000 (most common form of MDs in adult)

DMPK gene on chromosome 19 

Autosomal Dominant with Anticipation

Slowly pregressive muscle weakness with myotonia 
(prolong relaxation)

Characteristics: Frontal baldness, cataract, diabetes, 
impair GI function, testicular atrophy

Life expectancy: vary up to CTG repeat size (Classic 
48-55 years), 

cardiac conductive defect (complex AV block)



Huntington Disease

Progressive neurodegenration

Prevalence = 1:10,000

Increase CAG repeat within HD 
gene on chromosome 4p16

Autosomal Dominant with 
Anticipation 

Nature Reviews Disease Primers volume 1, Article number: 15005 (2015).

Peak age of onset

Chorea


Dystonia


BradykinesiaClassical Triads 
Involuntary movement disorder

Psychiatric disturbance

Dementia



For individuals at-risk for Huntington disease,

Do they want to know their carrier status ?



Principles of Biomedical Ethics

Thompson & Thompson Genetics in Medicine 8th Edition

Avoidance of 
Maleficence

Autonomy Beneficence

Justice



Tuberous Sclerosis

Autosomal Dominant

TSC1 gene on chromosome 9q34.13 

TSC2 gene on chromosome 16p13.3

Prevalence = 1:15,000

Complications:


Primary Care Dermatology Society

Shagreen patch

Adenoma SebaceumConfetti Spot



Tuberous Sclerosis
Clinical Manifestations

Nat Rev Dis Primers 2, 16035 (2016).

LAM Angiomyolipoma

Subependymal nodule Ash leaf

Angiofibroma

Subungual fibroma

Retinal hamartoma



Tuberous Sclerosis
Age-dependent Manifestations

Nat Rev Dis Primers 2, 16035 (2016).



Tuberous Sclerosis
2012 TSC Consensus Criteria

Genetic Diagnostic Criteria: Identify either TSC1 or TSC2 pathogenic mutation 
Clinical Diagnostic Criteria: definite: 2 major or 1 major + 2 minor, possible: 1 major or 2 minor

Nat Rev Dis Primers 2, 16035 (2016).

Major features 
≥ 3 Hypomelanotic macule

(≥5 mm in diameter)

≥ 3 Angiofibroma

≥ 2 Ungual fibroma

Shagreen patch

Multiple retinal hamartomas

Cortical dysplasia

Minor features 
Confetti skin lesions

Dental Enamel pits > 3

Intraoral fibromas ≥ 2

Retinal achromatic patch

Multiple renal cysts

Non-renal hamartomas

Subependymal nodules

Subependymal giant cell 
astrocytoma

Cardiac rhabdomyomas

Lymphangioleiomyomatosis (LAM)

≥ 2 Angiomyolipomas



Tuberous Sclerosis
Surveillance

Nat Rev Dis Primers 2, 16035 (2016).

Clinical Manifestations Procedures Management

Infantile spasms & seizures EEG Steroids, anticonvulsants, ketogenic diet, 

Vagal nerve stimulation, resection

Subependymal giant cell astrocytomas MRI Everolimus

Surgical resection

Neuropsychiatric disorder Periodic screening Special education programmes,

Psychiatric evaluation & treatment 

Lymphangioleiomyomatosis HRCT, PFT, Diffusion Capacity, 

Oxygen monitoring during exercise Sirolimus

Angiomyolipoma MRI, Renal function tests, CT scan Percutaneous embolisation, Everolimus, 
Nephron-sparing resection

Skin lesions Periodic examination Ablation, Laser, Sun protection, 

Topical rapamycin



Inheritance: Autosomal dominant      Penetrance: 100% 
Incidence: 1:3,000 live births (de novo rate 50%)

Gene: NF1 (Neurofibromin 1 Gene) (OMIM: 613113)

Neurofibromatosis I (von Recklinghausen)
Key Features

Nat Rev Dis Primers vol 3, Article number:17004.2017., Jean L. Bolognia Dermatology 4th Edition



≥ 6 café-au-lait patches > 15 mm in adults, > 5 mm in children

≥ 2 neurofibromas or ≥ 1 plexiform neurofibroma 
Axillary or groin freckling

Lisch nodules (Iris hamartomas)

Optic glioma (via MRI) 
A distinctive osseous lesion such as sphenoid wing dysplasia 


   or thinning of the long bone cortex with or without pseudoarthorsis

A first-degree relative with NF1 by above criteria

Arch Neurol 1988;45:575-578.

NIH Diagnostic Criteria 1988

≥ 2 of following

Neurofibromatosis I (von Recklinghausen)



Neurofibromatosis
Risk of Malignancy and Others Disorders

Nerve sheath tumour (9,043 folds) **most common ~15% of NF1 patients 
Brain tumor eg. Meningioma                        (0.6%; 56.7 folds)

Pheochromocytoma                                     (1.2%; 126 folds)

Neurofibrosarcoma, Soft tissue sarcoma

Early onset breast cancer                             (2.9%; 4 folds)

Gastrointestinal stromal tumour (GIST)        (1.2%; 272 folds)

Acute leukemia                                             (0.6%; 28.2 folds) 

Other: Neuropathy, Stroke, Renal artery stenosis, DM, MS, epilepsy, 
learning disabilities, sleep disorder, craniofacial & dental abnormalities

JAMA Netw Open. 2021;4(3):e210945.



JAMA Netw Open. 2021;4(3):e210945.

60% life time 
cancer risk

20-39% cumulative 
risk of malignancy 
by 50 years of age

2-5 folds relative to 
general population

50 fold of high 
grade tumour



• Annual ophthalmologic examination

• Regular developmental assessment

• Annual physical examination

• Regular Blood Pressure monitoring

• Hypertension age < 30; renovascular cause should be 1st evaluated

• Pheochromocytoma screening is not recommended in asymptomatic patients

• NCCN Guidelines recommend mammography annually start at 30 years and 

consideration of breast MRI at 30-50 years (cost-effectiveness not demonstrated)

• Other studies (eg. MRI) only as indicated on the basis of clinically apparent signs

ACMG Surveillance Guideline 2018

ACMG Practice Guidelines, Volume 20, Issue 7, Page 671-682, 2018

Neurofibromatosis I (von Recklinghausen)

}Children 



Proportion of Inherited Cancer
Sporadic VS Familial VS Inherited Cancer

Breast Cancer

Adapted from

Colorectal CancerOvarian Cancer
5-10%

15-20%

70-80%

10-30%

10-25%

75-90%

5%

65-85%

Sporadic Cancer Familial Cancer Inherited Cancer



Common Cancer
Common Hereditary & Non-Hereditary Cancer

Common Hereditary Cancer 

Breast Cancer

Ovarian Cancer


Endometrial Cancer

Colorectal Cancer


Thyroid Cancer


Common Non-Hereditary Cancer 

Hepatobilliary Cancer

Lung Cancer


Cervical Cancer

Head & Neck Cancer


Germ Cell Tumor

Leukemia



BRCA-Related Cancer Syndrome

Woman Screening Recommendation: 
Clinical breast exam every 6 - 12 months; starting at 25 years

Breast Cancer Screening

• Age 25-29 years: Annual breast MRI with contrast  

              (or Mammogram only if MRI unavailable)

• Age 30-75 years: Annual Mammogram & Breast MRI with contrast

• Age > 75 years: consider on individual basis

• BRCA P/LP variant: annual mammogram & Breast MRI with contrast

NCCN Guideline Version 1.2023

Individualized based on family history if CA breast diagnosed before age of 30

Days 7-15 of menstrual cycle

Hereditary Breast and Ovarian Cancer



BRCA-Related Cancer Syndrome

Risk Reduction Surgery: 
Bilateral Total Mastectomy 

Meta-analysis (n = 2,555)

Clin Cancer Res 2016;22:3971-3981. 

Breast Cancer Risk

All-Cause Mortality

Hereditary Breast and Ovarian Cancer



BRCA-Related Cancer Syndrome

Risk Reduction Surgery: 
Bilateral Salpingo-oophorectomy 

Association between Oophorectomy and All-cause mortality

J Clin Oncol 2014;32:1547-1553. 

Hereditary Breast and Ovarian Cancer



Risk Reduction Surgery: 
Bilateral Salpingo-oophorectomy 

NCCN Guidelines Panel Recommendation for women with known BRCA1/2 
pathogenic/likely pathogenic variant

• Age 35-40 years for BRCA1

• Age 40-45 years for BRCA2

• Unless age of diagnosis in family

BRCA-Related Cancer Syndrome

NCCN Guideline Version 1.2022

Clinical Significance of Concurrent Hysterectomy 
at the time of RRSO is unclear. (Limited data about 

serous uterine cancer in BRCA1)

Salpingectomy alone is not the standard of care for 
risk reduction.

Hereditary Breast and Ovarian Cancer



Incidence at Birth = 5% in pediatric 

Prevalence = 60% of entire population


KEY: Genetic increase risk for disease 
compared to normal population

Thompson & Thompson Genetics in Medicine 8th Edition

Multifactorial Disease with Complex Inheritance

Qualitative Traits 
Distinguish between individual who either 

have a disease or not 
eg. Congenital Malformation, Alzheimer, 

Diabetes Mellitus, Cardiovascular Disease

Quantitative Traits 
Measurable physiological or 

biochemical quantity 
eg. Blood Pressure, Body Height,   

Body Mass Index, Cholesterol level

Environmental 
Exposures

Genetic  
Variants

Complex Interaction



Second FamilyFirst Family

Thompson & Thompson Genetics in Medicine 8th Edition

Multifactorial Disease with Complex Inheritance

? ?

VS

The relatives of an affected individual are more likely to experience 

the same gene-gene and gene-environment interaction.



Emery’s Elements of Medical Genetics 15th Edition.

Venn diagram
Genome-wide significance with Type 2 DM



Polygenic Risk Score

A score reflecting the risk of developing a disease, 

calculated as the weighted sum of risk alleles:


𝝱i = the effect size of an individual SNPi on a certain phenotype


SNPi = the allelic dosage counts

*Generally used in complex disease, but could also be using in predicting the penetrance of traditional genetic diseases.

What is a polygenic risk score ?

Thompson & Thompson Genetics in Medicine 8th Edition



Polygenic Risk Score
What is a polygenic risk score ?

Thompson & Thompson Genetics in Medicine 8th Edition



Genome Wide Association Study

Thompson & Thompson Genetics in Medicine 8th Edition

Polygenic Risk Score



Polygenic Risk Score

Number of Variants Included

Current Issues

Accuracy of GWAS

Common VS Rare Variants

Linkage Disequilibrium

Sample Size

Interpretation of Results

Transferability

Uncertainty in Individual Level 
(Especially in high risk individuals)



Polygenic Risk Score
Accuracy in distant population

HGG Adv. 2021 Jan 14;2(1):100017.

Accuracy of PRSs, with variants and 
weights from a European GWAS, 
decreases linearly with increasing 
proportion of African ancestry.



Absolute 10-year risk of Alzheimer disease 

At age ≥ 80

CMAJ September 04, 2018 190 (35) E1033-E1041.

Male Female



Personality & Talent

Multifactorial Disease

Nutrigenomics

Ancestry



Take Home Message


