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Chromosomal aberrations
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Chromosomes
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23 chromosome pairs
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Vrozené Down syndrome
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John Langdon Down - 1866

Observations on an Ethnic Classification of Idiots

Jérome Lejeune - 1959
Etude des chromosomes somatiques de neuf enfants mongoliens

R R LETT R
LR
..‘ .u. ‘”. 3.. l.l l.l

BY B2 Aslr an

\ 4




7”

Cri du chat syndrome
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s 3 Cases of partial deletion of the short arm of chromosome 5
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Classical staining






G-banding (CVS)
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Array methods — Main features
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« Whole genome examination for submicroscopic chromosomal
copy number variants (deletions/duplications).

 High resolution (up to tens of kBs in gene rich areas).
« SNP-array can detect UPD or LOH.
* Troubles detecting mosaicism.

« Impossible to detect true balanced aberrations
(no image of karyotype).

« Challenging for interpretation.




FISH vs. Array




Array Methods

Array-CGH SNP-Array

Test DNA Reference DNA




Strategy

Array result

_ — _

- Positive — known Positive — Variant of unknown
Negative syndrome pathological significance
Consultati Consultation Research of Research of
onsulftation prognosis significance
? ' : i
Further tests” Known prognosis Consultation Consultation
Testing of

Consultation
parents




VUS - Variants of unknown significance

« Submicroscopic chromosomal copy number variants.
* Not listed in lists of benign variants.

* Not listed in lists of proved pathological changes.

« Poor or none correlations in databases.

« Extremely hard for interpretation.

« unexpected result”

« Testing of relatives (parents) ,can® be useful.



VUS - Variants of unknown significance

Questions:
Does that cause the impariment?

What shall we tell the parents?

They want another child! So what shall we tell them!?

How to code that case?




Databases - ECARUCA
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Databases - DECIPHER
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vady
': QESIPHER About - Erowse = TOD I : o QI e

Search results for ‘position: 17:6944949-7737062" (ratno Somch

Open.a¢ces paiems 48 syncromes [} D00 Rezearch Varants [

o

—_— — pa—
" 90 M 73 b SIoue MESIT S 40N
. -— - - . o ' ——
Lo . ~ .
- — - . ’ )
- - . - ——
" oL
. .
» B Rl .
Gares Logerd
R et
Vasisats
foieace L [ ]
Vartwmts Lagend
Comytharvher et
Varanis S
1i o
v bor
=




7”

Databases - DECIPHER
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Search results: 1 to 48 of 48 Show: Al ~| | Filter..
Patient
DECIPHER Pathogenici
~ variant Sex Size genicity Inheritance Phenotype(s) Open-Access Contact
D Contribution ? -
Variants
2009 17 ??(giﬁ;: A6XY 839.80 kb Unknown De novo Cerebral atrophy, Delayed speech and language 2 b
e constitutive development, Hydrocele testis, Intellectual
disability, Micropenis, Plagiocephaly, Spina bifida
occulta
- 7081062 - Ay ;
2055 17 7282800 AB6XY 201.80 kb  Unknown Inherited from Intellectual disability 91 b4
gan normal parent
6953276 N ;
2173 17 e 46XY 705.08 kb  Unknown De nc.)vo. Intellectual disability 1 b4
== constitutive
2203 17 ?f;‘z‘sgg ABXY 383Mb  Unknown De novo Delayed speech and language development, 2 =
F constitutive Flexion contracture, Intellectual disability, Muscle

weakness, Myopia, Narrow forehead, Strabismus

2346 17 ;’lgggg; ABXX 286.50 kb Unknown De novo Intellectual disability, Leukodystrophy, Muscular 1 x
deletion constitutive hypotonia, Nystagmus, Scoliosis, Seizures

2857 17 m;fég: other 699Mb  Unknown De novo 1 =
W constitutive

3474 17 798032 4pxx 218.56 kb Unknown De novo Arachnodactyly, Delayed speech and language 1 b4
deleton constitutive development, Intellectual disability, Joint laxity,

Microcephaly, Micrognathia, Prominent nasal
bridge, Triangular face

4155 17 ?:;g;‘; A6XX 988.63 kb  Unknown De novo Broad forehead, Cerebral atrophy, Convex nasal 1 b4
deeton constitutive ridge, Delayed speech and language development,

Feeding difficulties in infancy, Hypertelorism,
Intellectual disability, Joint laxity, Low-set ears,
Microcephaly, Multiple joint dislocation, Myopia,
Short hard palate, Wide nasal bridge
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Challenges

International Statistical Classification of Diseases and Related Health Problems 10th Revision (ICD-10)-WHO Version for ;2016

Chapter XVII
Congenital malformations, deformations and chromosomal abnormalities

(Q00-Q99)

Chromosomal abnormalities, not elsewhere classified

(Q90-Q99)

m Down syndrome

Q90.0 Trisomy 21, meiotic nondisjunction
090.1 Trisomy 21, mosaicism (mitotic nondisjunction)
090.2 Trisomy 21, translocation

Q90.9 Down syndrome, unspecified
Trisomy 21 NOS

Edwards syndrome and Patau syndrome

091.0 Trisomy 18, meiotic nondisjunction

091.1 Trisomy 18, mosaicism (mitotic nondisjunction)
Q91.2 Trisomy 18, translocation

Q91.3 Edwards syndrome, unspecified

091.4 Trisomy 13, meiotic nondisjunction

091.5 Trisomy 13, mosaicism (mitotic nondisjunction)
Q91.6 Trisomy 13, translocation

Q91.7 Patau syndrome, unspecified



Challenges

Other trisomies and partial trisomies of the autosomes, not elsewhere classified
Incl.: unbalanced translocations and insertions

Excl.: trisomies of chromosomes 13, 18, 21 (090-091)
Q92.0 Whole chromosome trisomy, meiotic nondisjunction

Q92.1 Whole chromosome trisomy, mosaicism { mitotic nondisjunction)

Q92.2 Major partial trisomy

Whole arm or more duplicated.

Q92.2  Minor partial trisomy

Less than whole arm duplicated.

Q92.4 Duplications seen only at prometaphase
Q92.5 Duplications with other complex rearrangements
Q92.6 Extra marker chromosomes

Q92.7 TriEIoidz and Elzgloidv

Q92.8 Other specified trisomies and partial trisomies of autosomes

Q92.9 Trisomy and partial trisomy of autosomes, unspecified

Monosomies and deletions from the autosomes, not elsewhere classified
Q93.0 Whole chromosome monosomy, meiotic nondisjunction

Q93.1 Whole chromosome monosomy, mosaicism (mitotic nondisjunction)

Q93.2  Chromosome replaced with ring or dicentric m Immunodeficiency associated with other major defects

93.3  Deletion of short arm of chromosome 4 . . . .
Q . Excl.: ataxia telangiectasia [Louis-Bar] (G11.3)
Wolff-Hirschorn syndrome

Q93.4 Deletion of short arm of chromosome 5 D82.0 Wiskott-Aldrich syndrome

Cri-du-chat synd : . :
fi-du-ehat syndrome Immunodeficiency with thrombocytopenia and eczema
Q93.5 Other deletions of part of a chromosome

Angelman syndrome D82.1 Di George s'fndrome
Q93.6 Deletions seen only at prometaphase Pharyngeal pouch syndrome
Q93.7 _ Deletions with other complex rearrangements Thym c:
Q93.8  Other deletions from the autosomes L= I':.-'rn p ho p lasia

Q932.9  Deletion from autosomes, unspecified » aplasia or hypoplasia with immunodeficiency




New reporting tool - CZE
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Challenges — Down syndrome
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Down syndrome — 47, XY+21 ICD-10: Q900
ORPHA: 870

OMIM: 190685
SIEM: NA

Down syndrome — 46,XY,der(14;21),+21 ICD-10: Q902
ORPHA: 870

OMIM: 190685
SIEM: NA
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m Turner syndrome ICD-10

Excl.: MNoonan syndrome (Q87.1)
Q96.0 Karyotype 45, X
Qo6.1 Karyotype 46,X iso (Xq)
096.2 Karyotype 46,X with abnormal sex chromosome, except iso {Xq)
Q96.3 Mosaicism, 45,X/46,XX or XY

W\

096.4 Mosaicism, 45,X/other cell line(s) with abnormal sex chromosome 0“‘\“
Q96.8 Other variants of Turner syndrome “0

96.9 Turner syndrome, unspecified

. . Turner syndrome

ORPHABS81 1CD-10: 096.0 0961 Q962 0963 Q6.4 0968
Synonym(s): 45 X syndrome Qs5.8

45 X486 XX syndrome -
Prevalence: 1-5/10 000 C0041408

O R P HAN ET Inheritance: Not applicable D014424

or Unknown 10045181
Age of onset: Infancy

Neonatal

Antenatal

Childhood

. - Turner syndrome due to structural X chromosome anomalies

ORPHA99413 Q951 QoE2
Synonymis): - -
Prevalence: - -
Inheritance: - -
Age of onset: - =
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Potocki-Lupski syndrome

. . 17p11.2 microduplication syndrome

ORPHA1713 1CD-10: 92.3

Synonymis): Potocki-Lupski syndrome OMIM: 610883 [~
Trisomy 17p11.2 UMLS: C2931246

Prevalence: - MeSH: C536578

Inheritance: - MedDRA:

Age of onset:

#610883
POTOCKI-LUPSKI SYNDROME; PTLS

Alternative titles; symbols
CHROMOSOME 17pl11.2 DUPLICATION SYNDROME

Gene-Phenotype Relationships I C D - 1 O : Q 9 2 3
Location Phenotype Phenotype Inheritance Phenotype
MIM number (n gregre=z)  mapping key O R P HA' 17 13
17p112 Potocki-Lupski syndrome 610883 IC 4 ’
OMIM: 610889

SIEM: NA

Clinical Synopsis




Conclusions

Detailed research on VUS.

Testing of the parents.

Follow up (checking new information).
Detailed counseling.

Information for GP.




Conclusions

Classification:

Existing (most appropriate) code for particular diagnose
(somewhere).

|ICD-10 — NS codes.

Karyotype formulas in registires?



antonin.sipek@]If1.cuni.cz

http://www.vrozene-vady.cz/



