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How to Give a Bad Lecture?
 No clearly stated LOs
 Plenty of digressions
 Talking incessantly about myself
 Talking incessantly about people you may not know
 Focusing only on part of the audience
 Jumping back and forth
 Going around in a circle



Doctrinal Humanism
 Things that are considered uniquely human

 Human reasoning and its products, including the arts, science and 
technology are invaluable tools in all areas of life, and that we 
should use them freely

 Commitment to the importance of moral values, and that our ethics 
should be grounded on a true understanding of what humans are 
actually like, and what will help them flourish

 Both humanistic precepts are perfectly compatible 
with the values we hold true in Medicine

 To use our reasoning ability as humans and our knowledge rooted 
in good science, and apply available medical technologies in an 
ethical fashion to alleviate human suffering



Humanism
 The devotion to the humanities”, as in the arts, 

literature etc.
 The devotion to humanistic qualities,  somewhat 

synonymous with humanitarianism
 A doctrine, attitude or way of life centered on human 

interests and values









Salvador E. Luria (1912-1991)



“Among certain orthodox Jewish groups, there 
used to be a custom that sons should not 
follow their father’s bier.  Some early rabbi 
apparently taught that the funeral procession 
of each man is watched by the souls of those 
children of his that might have been born and 
never were – seeds spilled or unused – and 
these should not be given the chance to 
curse their living brothers with their envy: “ 
Why they and not me?”



There is biological wisdom in this odd superstition….

Like human history, life also is a historical process. The living 
organisms of today are an incomplete record of the 
possibilities of the past.  The smallest bacteria, the 
humblest worms and snails, algae and mosses, as well as 
the proudest trees, the most gorgeous birds, and the 
billions of human beings are a sparse sample of the total 
range of possibilities of livings that might have existed.  
Individual men and women often experience a strange 
nostalgia – a thought of what might have been, a longing 
for past opportunities either missed or never available, and 
even more often a longing for horizons that might have 
opened up, if only…..



And yet, how many ever stop to think that they 
should exist at all?  Each human being is the 
actualization of an extreme improbable 
chance – in fact, a series of extreme 
improbably chances, extending all the way 
back to the unique event that more than 3 
billions years ago started life on earth on its 
chancy course….”

Life, The Unfinished Experiment
by Salvador Luria



http://media-cache-cd0.pinimg.com/236x/44/3a/04/443a04bbdfcabccf01bff26f04a9fbe3.jpg



Sickle Cell Disease



Balanced Polymorphism
 Sickle cell disease (SS) have decreased fitness
 Wild-type homozygotes (AA) have high malaria 

susceptibility
 Heterozygote (AS) advantage





John Langdon Down’s Syndrome

 "Observations on the Ethnic 
Classification of Idiots” (1866)









Powers of Ten
 Powers of Ten (1982, Office of Charles & Ray Eames, Morrison & Morrison)
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More on Resolution
101

10-8

Morphology

DNA 
sequence



More on Resolution
Phenotype

Genotype



Holoprosencephaly
 External phenotype
 Variability or subtypes?



Phenotype Resolution
 Syndromic holoprosencephaly

 Cytogenetic

 Inborn error of metabolism

 Prenatal exposure

 Non-syndromic holoprosencephaly
 Familial

– Autosomal dominant
– Autosomal recessive

 Non-familial



Genotype Resolution – Sonic Hedgehog Pathway
 Non-syndromic holopresencephaly

 SHH

 PTCH

 GLI2

 ZIC2

 SIX3

 TGIF

 FASTI

 TDGF1…



Resolution of Genetic/Genomic Tests

 G-banding: 10 Mbp
 Prometaphase: 5 Mbp
 FISH: 2 Mbp

Deletion of 
elastin gene 
region at 
7q11.23 for 
Williams 
syndrome

Prometaphase



Resolution of Genetic/Genomic Tests
 Denaturing gradient gel electrophoresis (DGGE)
 Single-strand conformational polymorphism (SSCP)
 Protein truncation assay (PTA)
 High performance liquid chromatography (HPLC)
 Real-time PCR (RT-PCR)
 Chromosomal microarray by competitive genomic 

hybridization (CMA-CGA)
 Multiplex ligation-dependent probe amplification 

analysis (MLPA)
 SNP array
 DNA sequencing
 Resolution: Mbp to bp



More on Resolution
Phenotype

Genotype



Phenome-Genome Resolution

 Population/Community
 Developmental
 Behavioral/Psychiatric
 Morphological
 Functional
 Neurological
 Physiology
 Metabolic

 Cytogenetic
 Genetic
 Genomic



Phenome-Genome Resolution

 Population/Community
 Developmental
 Behavioral/Psychiatric
 Morphological
 Functional
 Neurological
 Physiology
 Metabolic

Cytogenetic
Genetic
Genomic

Robots can do it!



Revolutions in Resolution
 Resolution: degree of details seen based on the 

“magnification” of tools used in an observation



Syndromics

Genomics Informatics

Medical Genetics



Genomics
 Comparative 

genomics
 Epigenomics
 Pharmacogenomics
 Nutrigenomics
 Metagenomics



Other ‘Omics



“Omicoomics”!



“Personalized” Medicine
 Knowing the predisposition of a an individual 

will help one tailor prevention strategy and 
management options

 Genetic

 Epigenetics

 Expression

 Metabolic



“Personalized” Medicine
 A slap in the face of humanistic 

medicine
 Good medicine has always been 

personal, and it goes way beyond 
laboratory parameters

 Reduction of a patient to a set of 
codes and numbers is an insult to 
the patient and the physician, and is 
the most impersonal approach one 
can think of



“Precision” Medicine



The Scientific Method
 Bacon (1561-1616)
 Descartes (1596-1650)

 Discourse on Method (1630)

 Reductionism
 Empiricism



Phenome-Genome Resolution

 Population/Community
 Developmental
 Behavioral/Psychiatric
 Morphological
 Functional
 Neurological
 Physiology
 Metabolic

Cytogenetic
Genetic
Genomic



Construction of Complex Systems

 Emergent behavior
 Contingency
 Stochastic effects

 Systems biology & genetic algorithm
 Bayesian/Markov analysis
 Chaos mathematics



Constructionism in Genetics

 Does genotype predict phenotype in the new 
genome era?

 Partially, at best
Incomplete genotype-phenotype correlation

Uncertain penetrance and variability

Limited phenotype definition

Environmental trigger/epigenetic modification

Metagenomic factors

Somatic mutation

Mosaicism: embryonic and somatic





“If the only tool you have is a hammer, 
everything will look like a nail.”





Revolutions in Resolution
 Resolution: the solving of a problem to a satisfying 

conclusion



“The Problem” – The Pediatric Perspective 

 “Why is my child the way he or she is?
 “Can you correct the problem?”
 “Can you make my child happy and comfortable?”
 “Can you help the rest of the family to be happy and 

comfortable?”



How Well Do We Do in Medical Genetics? 

 “Why is my child the way he or she is? (<50%)
 “Can you correct the problem?” (almost never, <10% 

with targeted therapy)
 “Can you make my child happy and comfortable?” 

(almost always, but solution is rarely genetic in nature)
 “Can you help the rest of the family to be happy and 

comfortable?” (often, with genetic information)



Patient Story 1 (Early to late1990s)
 4 month old female with hypopigmentation and mild 

nystagmus
 Presumptive diagnosis of mild to moderate 

oculocutaneous albinism (OCA)
 Long differential diagnosis
 Enzyme analysis logistically difficult
 Presumptive clinical diagnosis of OCA made, 

management plan laid out, to be followed up in 1 year
 Lost to follow-up



Patient Story 1 (continued)
 9 years later, re-referred by neurologist
 Normal somatic growth, no speech, ataxic gait, 

paroxysmal laughter, intellectual disability, seizure 
disorder, hypopigmentation etc. 

 Clinical diagnosis of Angelman syndrome, confirmed 
by methylation analysis

 Confession

Information can heal



Patient Story 2 (2012 – 2014)
 9 week old male with hypopigmentation and 

nystagmus
 Positive transillumination sign of the iris
 Clinical diagnosis of oculocutaneous albinism
 Genetic counseling provided
 Parents elect to have patient undergo genetic testing



 10 months of age
 OCA1 and OCA2 testing negative (sequencing and 

del/dup analysis)
 No clinical evidence of bleeding diathesis or 

increased infection to suggest Hermansky-Pudlack, 
Chediak-Higashi or Griscelli syndromes

 After further genetic counseling parents elected to 
pursue panel testing

Patient Story 2 (continued)



 18 months of age, returned for panel testing result 
discussion

 Contiguous homozygous gene deletion of 
chromosome 5 region containing OCA4 (or SLC45A2)

 Deletion also include the AMACR gene resulting in 
deficiency of alpha-methylacyl CoA recemase
deficiency

 Racemase deficiency confirmed biochemically 
(elevation of pristanic acid, normal phytanic acid)

 AMACR deficiency is associated with adult onset 
cerebellar ataxia and peripheral neuropathy

Patient Story 2 (continued)

Impact of unexpected results modulated by 
diligent counseling at all stages of work-up 



Patient Story 3 (2001 to 2014)
 1 year old male born with hypospadias, atrial septal 

defect, dysmorphic features (hypertelorism, short 
palpebral fissures) growth and developmental delay

 Over the course of the next 12 years, multiple 
differential diagnoses were considered, resulting in 
multiple rounds of genetic testing, including an X-
linked Intellectual Disability Panel, were all negative

 Seen every two to three years to update on diagnostic 
capability and parental intent



Patient Story 3 (continued)
 In 2014, whole exome sequencing performed
 Heterozygous de novo pathogenic variant in SETD5
 SETD5 encodes a methyltransferase in 3p25; loss of 

function mutation results in an autosomal form of 
intellectual disability (Grozeva et al. 2014) 

Informational therapy is of bilateral benefits  







The Human Genome

 The genome represents our PAST
 Geneticists are historians



Our Future….



Clinical Genetics – Linking the Past with the 
Future



Syndromics

Genomics Informatics

Medical Genetics

Humanism



UAG



 Laugh a little
 Work a bit more
 Care a lot
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