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Evolution of Diagnostic Criteria

* Berlin nosology 1986

— Beighton et al.
International nosology of
heritable disorders of
connective tissue, Berlin
1986. Am J Med Genet
29:581-594, 1988

* FBN1 identified 1991

* Ghent criteria 1996

— De Paepe et al. Revised
diagnostic criteria for the
Marfan syndrome. AmJ
Med Genet 62:417-426,
1996
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Original Ghent Criteria
major criteria in 2 systems + involvement of 3rd
Diagnostic Criteria
System Major Minor
Skeletal system pectus caninatum pectus excavatum of moderate severity
1o crowding of teeth
r&wmmnmgemm
- 5
escrn. evognatny System ojor peCrem =
wrist and thumb signs Skin and integument | none. strae atrophicae (stretch marks) not
scoions of > 0 o spanores s o oot e,
ot the elbows (< 170° recurrent or incisional hemiae
medial displacement of the medial Forthe J, one of the present
RSOCAS CRE) pus ot Dua lumbosacral dural ectasia by CT o MR | none
protrusio acetabulae of any degree
(ascertaned on radiographs) o o= -
najor 2o he crsnen ot FamiyiGenes History | having parent, chid, or sbing who [ nane
Ocufar system [ectopia lentis |abnommay flat comea e g
|ncreased axial length of globe. presence of mutation in FENY, known to
e v A
For ocular system to be involved, ot Jeast 2 of the minor criteria must be present e i
bl e i g |vaie e Scoeed Marten spmeres e
at least the sinuses of Vaisalva famdy
diatation of the main puimonary artery 5 najor
dissection of the ascending sorta calcficaton of mitral annuius.
diatation or dissection of the descending
thoracic or abdominal aorta
For the cardiovascular system fo be imvolved, a major criterion or only one of the minor criteria mst be present
Puimonary system lm iwmn.amrum
be invoived, : present.
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Revised Ghent Criteria
Loeys BL, et al.
J Med Genet. 2010 Jul;47(7):476-85. doi: 10.1136/jmg.2009.072785.
* Criteria in absence of
family history
— Ao (Z=2) + ectopia
lentis
— Ao (Z = 2) + FBN1
mutation
— Ao (Z = 2) + systemic
features (> 7 points)

— Ectopia lentis + FBN1
mutation with known
aortic involvement

Ao = aortic diameter above indicated Z
score or aortic dissection
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https://www.marfan.org/dx/score
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Positive wrist and thumb
Positive wrist or thumb
Pectus carinatum

Pectus excavatum/asymmetry
Hindfoot deformity

Flat feet

Spontaneous pneumothorax
Dural ectasia

Protrusio acetabulae
Scoliosis/kyphosis

Reduced elbow extension

3 of 5 facial features

Skin striae

Severe myopia

Mitral valve prolapse
Reduced U/L segment ratio &
Increased span to height
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Upper/lower segment ratio

* Measure height

* Measure lower segment
— Top of symphysis to heel

* Derive upper segment

* Measure span

* Divide

* www.marfan.org/dx/score
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Special case for young children

» Systemic features are
age related

* Hypotonia
* Contractures
* Joint laxity
* Motor delays
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Management of Marfan syndrome

* Ophalmologic follow up
— Avoid LASIK
* Cardiac follow up
— No competitive sports
Beta blockers
Losartan

Elective replacement
aortic root

Avoid decongestants and
caffeine

e Orthotics
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Other diagnoses

* Loeys-Dietz syndrome

q

e Vascular Ehlers-Danlos

N
“/l |

* Shprintzen-Goldberg

* Familial thoracic aortic CET‘IETGStS"\‘_
aneurysms GENETESTS.ORG

I

* Homocystinuria

* Stickler syndrome _\\
* Fragile X
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Content of the Human Genome

* 46 chromosomes (23 pairs)
— 1956
e 20-25,000 protein coding genes
— disease causing mutation in ~5000

* 3+ billion base pairs (A,G,T,C) (e ; Gons cona
i instructions
— 16569 mitochondrial L Fad i : \ i
— double helix 1953 1 1 5 proteins

— draft of sequence June 2000
— completed sequence Spring 2003
* First Genome Sequenced 2007

or in complexes to°
perform many cellular
functions

U.S. DEPARTMENT OF ENERGY

Rad Rady

ady : <

Childreils Specialists Cm l{dren X
v’ oNnDew \m'l:‘:‘;- v

Random Pearls in Dysmorphology in Genetics

Packaging Problems

CHROMOSOME ABNORMALITIES

* Aneuploidy g
. Deletion Duplication Inversion
* Translocation a,e

e Deletion
* Duplication

* Inversions

Substitution
* Markers :
|
Rady
Rad el A\
(Ihinl(d);cn‘s Specialists C} 1 1161‘1‘5
wo OfSnDegp il




Random Pearls in Dysmorphology in Genetics

Chromosomes
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Fluorescence in-situ hybridization

Fluorescence In-Situ Hybridization

(FISH)
chromosome on
microscope slide
denature
* * *
DA dowkle
TAGATCCT
— helix
ATCTAGGA
*
* (_/ 2
T A G A T C C "l"
AT ThEEA @ ren®
hybridize probe
to denatured
J/ denature chromosome

TAGATCCT

TAGATC

ATCTAGGA % ATCTAGGA % ATCETAGG A
RSy 2 SR Ry =

‘)( *
TAGATCCT
Héékééa
9( *

Make complementary
probe lakelled with
fluorescent marker
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Comparative Genomic Hybridization Array

Chromosomal CGH / Matrix-CGH

Test-DNA (e.g. Tumor) ® = 9ain of genomic material
= loss of genomic material

@ = balanced status

Metaphase > Chromosomal CGH

genomic DNA

DNA fragments

Matrix of spotted DNA fragments
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Single Nucleotide Polymorphism

* Coding/non-coding regions fehmerpien

e 1:1000 to 1:100-300 base «‘é\
pairs AN 4

* SNP close to gene is marker TTTTETH]
fOf‘ gene General T

population

* SNP in coding region may
alter protein structure
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Single nucleotide
polymorphism
(SNP)
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CGH-SNP Array

* Copy number

d bno rma I ities AI;-\('-«NI:UI.IL'-:] ARRAY CGH B&#NI’:\RILW
* ldentitybydescent [ TG
 Consanguinity - N—
. Incest T i)
* Uniparental disomy i pdt [
ol 184 82s0pencee
|l £ !

AA BB AR
GENOTYPE

Rady

Rady ¢ X
Childrcr"s Specialists Chlldl‘en‘b

Haspital
sanDiego W 4

o

Random Pearls in Dysmorphology in Genetics

Sanger sequencing

replication with
fluorescently labeled
dideoxynucleotides

\ \ \ \ ddA = ddC = 3 \ \ Mﬁ/
[\/\/\/\/ (I(IG_* ddT - ‘

melting

melting

NANNANS e

GCGTGAAT =

GCGTGAATGCGGTGCGGTACATGCCTGAA <::D
fl SC N n ““\ N ( “‘ A N A i
u(:ll;;]elnce [\ (| | [\’ f\ AR RAAAR “ four-color fluorescence
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Exome and Whole Genome Sequencing

Construct / ax
shotgunlibrary e==== === Hybridization // / il S~

T RN

= /
> Y

Genomic DNA Fragments
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AGGTCGTTACGTACGCTAC S\ =30
GACCTACATCAGTACATAG ~— — e—
GCATGACAAAGCTAGETGT ——@0
o= =%
= .

Mapping, alignment, o
variant calling DNA sequencing Captured DNA

Nature Reviews | Genetics
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Issues with Genome Sequencing

* Patient autonomy

— Right to know or not E
: 8
— Adult vs. Children AT §"°“‘"’*”‘§ nggiém’#‘s
. . o) mnonm ‘ cD((ISIOﬂS
Laboratory: NOT |nFORmQTV!9 fOD OmY
— Structural variants ":‘p WRDE@EEE_ memm&;ﬂm‘mﬂm
— Repeat expansion DECISIONEE 5 AN
P P . a¢.><oB([|(fsg ﬂRRQ“ODQ(
— Copy number variants | g"'“(onssm ,,w =3
— Imprinting A- E
abnormalities
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Issues with Genome Sequencing

ACMG recommendations for incidental

Pathoge nic findi ngs findings in clinical exome/genome
sequencing

Incidental findings

Laboratory
— Point mutations

— Small
insertions/deletions

* VUS
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Variants of Uncertain Significance (VUS)

e Evaluate in context of AS YOU ¢AN SEE FROM YOUR. GENETIC.
. . PRINTOUT YOU ONLY THINK You'RE PEPRESSED
family history WHEREAS YO ARE. IN FACT' A LY - HAPPY

FULL OF THE JoYS OF SPRING TYPE PEKSONL/

* Test other family
members

* Review literature
relative to gene
function
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Direct to Consumer Testing

* Traits
* Carrier screening
* Wellness

* Ancestry
— Validated
— FDA approved
— Exploring pharmacogenomics

* Interpretome
* GeneticGenie
* Promethease
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MTHFR

Two common

polymorphisms
c.665C>T (C677T)
] : >25% Hispanics
| P 10-15% Caucasians

v COSEED  5-MTHF

Cystathionine

X-cH3 | © “SAM > Homocysteine ¢ <« .aﬁp c. 1286A>C

| culigg
Cysteine > Glutathione
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MTHFR

* Do not order

genotyping "
* If known homozygote, . ronms
fasting homocysteine | g? I M
* |f homocysteine is WTHFR..THE MissING LINK? ‘

normal, reassure

* |f elevated, suggest a
multivitamin

Hickey SE, et al. ACMG practice guideline: lack of evidence for MTHFR polymorphism
testing. Gen Med 15:153-156, 2013
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Question

Chromosomal microarrays have obviated the need to
do chromosome testing

— True
— False
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Question

Whole exome sequencing can detect triplet repeat and

methylation abnormalities

— True
— False
Rady Rady
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Thank You!
Marilyn Jones
858-966-5840
mjones@rchsd.org
Rad Rady
Ch‘ill(d);cn‘s Spcciulisls C}l‘]l‘lld re I'IAS

4/13/2016

14



