CASE OF THE MONTH




Case History

* A 4-year-old-male child, presented with poor growth and development.

* Non-Consanguineous Parents

* No significant Antenatal/ Perinatal History - FTND

* No positive Family History



Case History

* General examination :
* Large head with prominent veins
* Progeroid Facies
* Alopecia
o Stiffness of joints (B/L Knee Arthritis)
* Dental abnormalities
* Clubbing/tufting of nails
* Wrinkled hyperpigmented skin.
* Hypertension (BP- 190/120mmHg)

* Systemic examination
* Systolic Cardiac Murmur- ? Aortic stenosis



Case History

==

Symmetrical short stature - 91.44 cm/ Wt -9kg Progeroid Facies & Dental abnormalities



Case History

Large head with prominent veins & Alopecia



Wrinkled hyperpigmented skin



Clinical Diagnosis

Clubbing/tufting of nails



Clinical Diagnosis

 Hutchinson-Gilford Progeria
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LMNA Gene Biology

 Chromosome 1g22
* Encodes Lamin A & C via alternative splicing
* Prelamin A - Farnesylation - ZMPSTE24 cleavage

A’ Defective processing - Progerin accumulation
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Structure & Function of Lamin proteins

e N-terminal head domain

* A coiled-coil a-helical rod domain

* A carboxy terminal tail domain
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Lamin A, Lamin C, Lamin B1, Lamin B2
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Gene-Phenotype Relationships

Location

1q22

Phenotype

Cardiomyopathy, dilated, 1A

Charcot-Marie-Tooth disease, type 2B1

Emery-Dreifuss muscular dystrophy 2, autosomal dominant
Emery-Dreifuss muscular dystrophy 3, autosomal recessive
Heart-hand syndrome, Slovenian type

Hutchinson-Gilford progeria

Lipodystrophy, familial partial, type 2

Malouf syndrome

Mandibuloacral dysplasia

Muscular dystrophy, congenital

Restrictive dermopathy 2

Phenotype
MIM number

115200
605588
181350
616516
610140
176670
151660
212112
248370
613205
619793

Inheritance
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Whole Exome Sequencing

HUTCHINSON-GILFORD PROGERIA SYNDROME; HGPS

Alternative titles; symbols

PROGERIA

Other entities represented in this entry:

PROGERIA SYNDROME, CHILDHOOD-ONSET, INCLUDED

Phenotype-Gene Relationships

Phenotype Phenotype Gene/Locus
Location Phenotype MIM number Inheritance mapping key Gene/Locus MIM number

1g22 Hutchinson-Gilford progeria 176670 AD 3 LMNA 150330



Gene and

Transcript

LMNA
(NM_170707

A4)

Whole Exome Sequencing : Proband

Exon/Intron  Variant Variant Type Inheritance  Zygosity OMIM Classificationl
Number Nomenclatur Phenotype
e

Exon 9/Exon ¢.1579C>T  missense_var Autnsomal(mozygous andibuloa Pathogenic\

12 n.Arg527Cys iant recessive ral dysplasia —
[32x /32x]
LMNA
Variant Nomenclature c.1579C>T (p.Arg527Cys)
Genomic Nomenclature chrl:g.156137203C>T

Zygosity Homozygous



Whole Exome Sequencing

MANDIBULOACRAL DYSPLASIA WITH TYPE A
LIPODYSTROPHY, ATYPICAL, INCLUDED

Phenotype-Gene Relationships

Phenotype Phenotype Gene/Locus
Location Phenotype MIM number Inheritance mapping key Gene/Locus MIM number

1g22 Mandibuloacral dysplasia 248370 3 LMNA 150330



Segregation Analysis: Parents

Carrier status for a pathogenic variant related to the phenotypes shared has been detected

Gene and Exon/Intron
Transcript Number
LMMNA Exon 9/Exon
(NM_170707 12

4)

Variant Variant Type Inheritance  Zygosity OMIM Classification
Nomenclatur Phenotype
e

r
c.1579C>T missense_var Autosomal Heterozygous Mandibuloac Pathogenic
p.Arg527Cys | iant recessive al dysplasia
[22x% /43x] g

Gene and Exon/Intron
Transcript Number
LMINA Exon 9/Exon

(NM_170707 12

Variant Variant Type Inheritance  Zygosity OMIM Classification
Nomenclatur Phenotype
2

c.1579C>T (missense_var Autosomal Heterﬂzy’gouj Mandibuloac Pathogenic

p.Arg527Cys| iant recessive ral dysplasia



FINAL DIAGNOSIS:
Mandibuloacral Dysplasia With

Type A Lipodystrophy; MADA




Laminopathies
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Autosomal Dominant (most common — LMNA-related EDMD, DCM, FPLD)

Autosomal Recessive (rare congenital muscular forms)
De novo mutations (common in Progeria)
Variable penetrance and marked intrafamilial variability

Genetic counselling essential for first-degree relatives



Laminopathies

General Features:

-14.6 year average lifespan

-<4 feet tall and body weight <30 kg
-Characteristic facial features include
micrognathia, prominent eyes, and
beaked nose

P ntial Meth for R ing Pr rin
nd Amelioratin i .

-Inhibit prelamin A processing to progerin
Lonafarnib, a farnesyltransferase
inhibitor, increased lifespan by
1.6 years in clinical trial. It is the
first progeria treatment.

-Increase progerin degradation
Everolimus, a mTOR inhibitor,
is in clinical trial to determine
efficacy in patients.

-Decrease progerin expression
All-trans retinoic acid (ATRA)
Vitamin D (1,25D or calcitriol)

Potential Future Treatments for Disease:
-Gene therapy to inhibit improper splicing
of LMNA gene

-Stem cell therapy to replace lost stem cells
-Telomere therapy to lessen extreme
telomere shortening seen with progerin
expression

Normal Cognitive Abilities

-Progerin lowly expressed in brain

-iImpaired blood flow induces transient

ischemic attacks and strokes, resulting in
headaches, seizures, and more severe pathology

Alopecia
Patients lose cranial hair and progress

— to almost complete alopecia

([ —— severe Atherosclerosis and
Cardiovascular Pathology

-Marked adventitial fibrosis

in vasculature

-Loss of vascular smooth muscle cells
‘Hypertension and angina common
-Infarction or stroke lead

to patient death

n n int Abnormaliti

-Reduced bone mineral density, especially at end
of long bones

-Limited movement of peripheral joints

-Small clavicles and thin ribs

-Abnormalities in skull development

lead to increased risk for skull fractures

Subcutaneous Fat Loss

-Prominent veins over scalp and most of body
-Can induce discomfort, such as in feet, where
supportive therapies might be necessary



Laminopathies: Lab findings

* Low Sr leptin

* Insulin resistance

* High Platelet count

* High HDL, Cholesterol, Adiponectin



* Progeria is an extremely rare, fatal genetic condition that affects children and
gives them an appearance of accelerated aging.

* The word Progeria comes from the Greek rogeros meaning “prematurely old.”

* It was first described in an academic journal by Dr. Jonathan Hutchinson in
1886, and Dr. Hastings Gilford in 1897 — both in England.

* The condition was later named Hutchinson-Gilford Progeria Syndrome
(HGPS).



MANDIBULOACRAL DYSPLASIA WITH
TYPE A LIPODYSTROPHY; MADA

utosomal recessive disorder characterized by

* Growth retardation,
* Craniofacial anomalies with mandibular hypoplasia,

e Skeletal abnormalities with progressive osteolysis of the distal phalanges and clavicles,

and pigmentary skin changes.

* The lipodystrophy is characterized by a marked acral loss of fatty tissue with

normal or increased fatty tissue in the neck and trunk.
* Some patients may show progeroid features.

* Metabolic complications can arise due to insulin resistance and diabetes



Thank Youl!
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