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From the desk of Editor

The genetic division of the Pediatric Department publishes a monthly newsletter for all Medical Professionals. The newsletter is related to genealogical

parlance and is a deliberate attempt to enhance awareness of genetic disorders with recent updates.
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Rd1SP/ Rd2SP- Binding site for sequence primers

P5/P7- Complementary probes to oligos of illumina NGS platform

Index 1/2- Barcode or Tags, 8-12 bp, unique for particular sample, make possible multiplexing (run many samples together)
Cluster- A clonally amplified specific sequence templet which makes paired-end read (=2 K) through repetitive amplification
Coverage depth - number of reads for a reference codon

Read length- number of base pairs(bp) that are sequenced in a single read
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How would you do periconceptional counselling of Case I11: 4?

What is the basic principle of Single-Read Sequencing (SRS)?

What are the differences between Type 1 and Type 2 restrictive dermopathy?
How would you approach a case with arthrogryposis?

What is the Peptidase M48 family?




Exons Sequence

Plausible tenets:

1:40,258,236-40,294,180

translocons.

Arthrogryposis Congenita (arthro-

"hooked") (Congenita -""born together 40294180;t=ENST00000372759
with"): occurrence of two or more

the body since birth. Any mechanism
that decreases fetal movement (fetal
akinesia) leads to joint fixation or

joint contractures in different parts of Phenotype: Restrictive dermopathy(RD) 1
Differences between Restrictive Dermopathy Type 1 vs Type 2

Gene: ZMPSTE24 (zinc metalloproteinase) 1p34.2, genomic coordinates (GRCh38):

- Belongs to the M48A family. It helps to convert prelamin A to lamin A by removing the
farnesylated peptide end segment on the inner nuclear membrane to prevent clogged

As an antiviral protein, it controls interferon-induced transmembrane proteins’ (IFITMs)
antiviral pathway as a mechanical barrier.
Gene : 36,140 bases, 207 orthologues, and 7 splice variants.

Transcript: 10 exons & coding exons; 43 domains and features; transcript length 2,975 bps.
Protein: 475 AA with 54813 Da molecular mass.
Gene tree (a pedigree of gene) ENSGT00390000002053, Number of genes - 208, speciation
nodes - 192, duplication -6, ambiguous - 9, gene split events - 0

joint) and (gryposis-"crooked" or https://asia.ensembl.org/Homo_sapiens/Gene/Compara_Tree?db=core;g=ENSG00000084073;r=1:40258041-

failure of joint development. Feature

Restrictive Dermopathy Type 1 (RD1)

Restrictive Dermopathy Type 2 (RD2)

Gene involved

ZMPSTE24

LMNA

Protein affected

Zinc metalloproteinase STE24

Lamin A/C

OMIM gives 199 entries with the MeSH

P Path i
term 'Arthrogryposis' in clinical athogenesis

Defective processing of prelamin A due to loss Mutations directly affect lamin A production

of ZMPSTE24 function

or function

synopses; broadly, they can be divided Inheritance pattern

Autosomal recessive

Autosomal domi or recessive (rare)

into three groups: Onset

Prenatal

Prenatal

1. Arthrogryposis, distal - PS108120 - Clinical features
18 Entries (all have AD Mode Of

Taut, translucent skin, joint contractures,

fixed facial expression, thin limbs

Similar features as RD1; may show slightly
less severe skin involvement

Inheritance, except type 5D & type 12 Survival

Lethal in the neonatal period

Lethal in the neonatal period

have AR MOI, while type 1C has both Histology

Absent or reduced elastic fibers, epidermal

Similar histological findings

AD, & AR MOI)

2. Arthrogryposis multiplex congenita Lamin A processing

Accumulation of farnesylated prelamin A due

to failure of cleavage

Direct mutation in LMNA affects lamin A
itself

- PS617468 - 7 Entries (all have AR Di

Genetic testing for ZMPSTE24 mutations

Genetic testing for LMNA mutations

More common among reported RD cases

Rarer than RD1

MOI; only type 7 is X-linked), =
F
3. - other TEqueney

syndromes that have additional
predominant system involvements.

Essential membrane proteins of Golgi & endoplasmic reticulum and belong to Ste24
peptidase, Ste24p, Ste24 endopeptidase. A few examples of this group of proteins are: a-
factor converting enzyme, AFC1) - Protease htpX homolog (peptidase M48B), or CAAX
prenyl protease 1, Ste24 protease (peptidase M48A), and mitochondrial metalloendopeptidase
OMAL1 (peptidase M48C).

o They usually bind one zinc ion per subunit and do selective cleavage out the
terminal peptide part with or without secondary modification such as
farnesylation.

https://www.ncbi.nlm.nih.gov/Structure/cdd/c128898#
Farnesylated proteins: a type of prenylation. This post-translational modification is called
farnesylation with 15 carbons prenylation. Enzyme farnesyltransferase facilitates this process.

o The CAAX motif (Cysteine-Aliphatic-Aliphatic-Any amino acid) is a cellular
signal to start the farnesylation process in the targeted protein. The CAAX motif
for prelamin A is CSIM (cysteine-Serine-Isoleucine-Methionine).

Prenylation: a secondary change in the protein after translation by adding a PRENYL as a
geranylgeranyl (20 carbons) or farnesyl (15 carbons) group to the C-terminus of the protein on
a cysteine residue.

Biological role of post prenylation: proteins can find accuracy for their cellular localization,
better interaction with targeted proteins, and stability that means overall cellular activity.

_ ¥ T

and technical causes.
g Ol {
i 1 | — ~ e
\ Thought Riveting:
8 What is the major gene pathway responsible for Arthrogrypo,

( Peptidase M48 family \

Various mechanism for Arthrogryposis

System / Category

Examples / Mechanisms

Neurological
(Central/Peripheral)

Spinal muscular atrophy (SMA), brain
malformations (e.g., hydranencephaly), peripheral
neuropathies

Muscular (Myopathic)

Congenital muscular dystrophies, nemaline
myopathy, myotubular myopathy

Connective Tissue
Disorders

Ehlers-Danlos syndrome, osteogenesis imperfecta

Skeletal Abnormalities

Multiple pterygium syndrome, contractural
arachnodactyly

Intrauterine /
Mechanical

Oligohydramnios (Potter sequence), uterine
anomalies, twin constraint

Maternal Illnesses

Myasthenia gravis (transplacental antibodies),
maternal infections

Genetic /
Chromosomal
Syndromes

Trisomy 18, Neu-Laxova syndrome, various
single-gene disorders

Metabolic Disorders

Mitochondrial diseases, glycogen storage diseases

Dermatological

Restrictive dermopathy, severe ichthyosis
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sis multiplex congenita?

Counsel the family for Case I11: 4 — There is a recurrence risk of 2 to 25% in each pregnancy in view of AR type 1 RD, and theoretical possibilities of gonadal mosaicism
for type 2 RD. In case of lack of molecular report of proband, both parents can be tested for carrier status for known variants of type 1 RD, but germline mosaicism cannot
be ruled out. So antenatal testing is not helpful in identifying the disease variant for each case without having a molecular test report of the proband due to various ethical

Can the M48 peptidase replacement therapy help in the management of physiological aging?

Do somatic mutations in the M48 peptidase family lead to metabolic syndromes?

Is it possible to delay the articular cartilage aging process by increasing the expression of ZMPSTE24?

Can doxycycline have any disease-preventive role in restrictive dermopathy or other associated aging features?




