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Hanna B., Alter 12 Monate

Schwere allgemeine Retardierung
BNS-artige Krampfanfalle
Mikrozephalie

Faziale Dysmorphien

Haufige Atemwegsinfekte

> Array — CGH
>> Chromosomenanalyse
>>> FISH



Comparative Genome Hybridization (CGH)

Technology Cytogenetic CGH AGH with Sanger 1 Mb BAC array AGH with Affymetrix GeneChip®
Normal metaphase spread 3500 BACs at =1 MB intervals 100,000 sets of cligonuclectides,
Target P throughout the genome, spotted synthesized in silu on a chip
.S Ve 3 onto a glass slide.
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differentially Test Control Test Control &= Tast
labeled
Hybridization Test and reference samples Test and reference samples Test sample hybridized to targets

hybridized in equal amounts to
targets in presence of Cot-1 DNA

hybridized in equal amounts o
targets in presence of Cot-1 DNA

using standard conditions

Data analysis

Relative intensity of tesl and
reference sample fluorescence along
chromosome used to detect gains
and losses; second hybridization with
dye flip may be used to reduce false
positives
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Location of each BAC mapped back 1o
genome; relative intensity of test and

reference sample fluorescence for each

BAC used to detect gains and losses;
second hybridization with dye llip used
to reduce false positives

Location of each target mapped
back to genome; data normalized
and compared in silico to
reference standard, statistical
evaluation and congruency
among adjacent targets used to
reduce false positives
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Zahir & Friedman (2007) ClinGenet72:271-287




Chromosomen - CGH
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Array CGH (aCGH)

Effective resolution, sensitivity and specificity

Target coverage of genome:
« Whole genome

I

- Arrayed at intervals Pretreatment of sample DNA:

(e.q. 1 MB BAC array) « Selective PCR amplification

" Tiled , ( :
th reduction of complexit
- Sequence specific (e.g. 4 HEDON OF COITENBRITY

SNPs, genes) %—‘Tﬂm& amplification
« Targeted (e.g. 22911,

Target selection:

» Reference genome sequence
= Coverage
- Sequenced portion only
- Segmental duplications,
telomeras, centromeras

1p36)

Type of target:

= BACs and other large
insert clones

= cDMAs

» Uligonucleotides
- Polymarphic (SMPs)
- Invariant sequence

» PCR amplicons

Operational issues:
* Cost
* Availability

Signal-to- noise ratio:
= Hybridization kinetics
» Exclusion/inclusion of

iy nees
+ Use of Cot -1 DNA

Comparison to reference genomel(s):

» [wo-colour hybridization of test and
reference genomes on chip

® Single colour hybridization of test
genome with in silico comparison to
reference genomes

» Experience and expertise Independent validation:
& (Juality control * FISH
® Bioinformatic support * gPCR

Zahir & Friedman (2007) ClinGenet72:271-287
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Scan of an array-CGH Slide
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Current Opinion in Genetics & Development

BAC-array

1p36 - Mikrodeletion

Oligo-array

Stankiewicz & Beaudet (2007) CurrOpGenDev 17: 182-192

Oligo-array / dye-swap




CGH Microarray 244A (Aqgilent)

243 504 60-mer Oligonukleotide
NCBI build 35
70% intragenische Proben, 30% intergenische Proben

Mittlerer Probenabstand 8.9 kb



DNA Microarray (aCGH) ,Oligo-Array* Hanna B.
Chromosom 6
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DNA Microarray (aCGH) ,Oligo-Array* Hanna B.
Chromosom 12

B2 12: 113624279-121977404, 8.35 Mb
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Probetame Chriame || Skart 'Stop || FeatureMum Description 'Name of Gene:’ Accession | Vaber21-17-2_| Mutter21- 1?”.T0chter21

_1E._F'|:|E . [chri2 117814125 11758141584 13624 Linknon Ichr12:117: - ||'fr11 177  |0.16451195

21-17-1 Chr.12 dup von 117.814.125 bis tel



2 6: 158451224-159551224, 1.1 Mb (4 »

8‘ . : .~ 12.3 Mb — Deletion

=+ Imlangen Arm von Chr. 6

1584 Mb 1586 Mb 158.3 Mb 159.0 Mb 159.1 Mb 159.3Mb 159.5
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=) 12: 113624279-121977404, 8.35 Mb

14.5 Mb — Duplikation
Im langen Arm von Chr. 12
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Unbalanzierte kombinierte Deletions — Duplikations — Abe rration












46,XX, der(6) Translokation 6 - 127




Vater von Hanna B. : 46,XY,1(6;12) ?




t(6;12)(q25.3:024.2)

Painting 12




Vater B., 46,XY,1(6;12)(q25.3;924.2)
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Hanna B., 46,XX,der(6)t(6;12)(g925.3;924.2)pat
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Del 6925.3 - ter * Dup 12924.2 -ter ** Hanna B. Del6g25.3dupl 2q24.2 ***

(n=16) (n=9) del6g25.3dup12qg24.2 || (Einzelfallbeschreibung)
IUGR IUGR

Mikrozephalie Mikrozephalie Mikrozephalie

Faziale Dysmorphien Faziale Dysmorph. fFa ziale Dysmorph. Faziale Dysmorph.

Ment. Retardierung

Schwere glob. Retard. Schwere glob. Ret $chwere glob . Ret.
Zerebrale Anfalle BNS-Krampfe Zerebrale Anfalle
Hirnfehlbildungen Hirnfehlbildungen

Schadeldeformation

Herzfehler

Atemwegsinfekte Infektanfallig

sehr dhnlich KMS

* Valtat et al. (1992) ClinGen 41:159-166
** Tengstrom et al. (1985) ClinGen 28: 112-117
*** Jardine et al. (1993) ClinDysmorph 2: 269-273




Del 12.3 Mb in 6925.3 > 6qter

chre ¢q2s, 5-g27s [T D]
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chrg 16
Chromosome Eands Localized by FISH Mapping Clones
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Ca. 60 Gene, darunter:
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CCR6 KIF25 DLL1
PARK2 SMOC2 MAP3K4
TAGAP PDCD2 WTAP http://genome.ucsc.edu/



Multicolor-FISH (mFISH)
24 chromosomen-spezifische Paintings
Metasystems




DEAC
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Hanna B., 46,XX,der(6)t(6;12)(q25.3;924.2)pat
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| CA7206-mFISH.014

| C17206-mFISH.014




Vater B., 46,XY,1(6;12)(q25.3;924.2)
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DNA Microarray (aCGH) ,Oligo-Array“ Vater B.

6: 157288067-162856817, 5.56 Mb

157.2 Mb 158.2 Mb 159.1 Mb 160.0 Mb 161.0Mb 161.9 Mb 162.8

m [ 11 | 1z [ 1}

fArraysy Caiibration Arrays’
Probetame | Chriame || Start Festurelum | Description Name of Gene:; Accession . Water21-17-| Mutteer-l?-S;; T
A_l6_PO16.., ichré 160072963 160073022 101225 oo sapie.., (i ref|MM_004.,, -1.1415082  |0.035245124 -0,

Chromosom 6925.3:
Interstitielle Mikrodeletion von 2.89 Mb (158.645.291 bis 161.537. 538)

(Proximaler Bruchpunkt  entspricht Translokationsbruchpunkt)
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There are curently 69 track s tumed off.
Ersembl Homo sapiens version 51.36m (NCBI3E) Chromosome 6: 157 428 973 - 162 423 972

BAC RP11-288H12

Release 51 (Nov 2008) http://www.sanger.ac.uk/HGP/



H BAC-FISH
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BACs aus dem BAC/PAC Resources Center, Oakland (P. de Jong)



RP11-288H12
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Karyotyp des Vaters:

Zytogenetisch:

46,XY,1(6;12)(q25.3;q24.2) Erstes bzw. letztes
Deletiertes Oligo

Molekularzytogenetisch:

46,XY,1(6;12)(925.3;924.2). Deletierter BAC

arr cgh 6925.3(202545-90440)x1.

ish del(6)(g25.3025.3)(RP11-288H12 -)

[arr cgh = array CGH, ish = in-situ Hybridisierung]



Zusammenfassung

Die konventionelle (lichtmikroskopische) Chromosome nanalyse liefert ein
Gesamtbild des Genoms bei relativ niedriger Auflésu ng (2 3 Mb) und wird
eingesetzt zum Nachweis gonosomaler und autosomaler A neuploidien
(Trisomien) bei entsprechendem klinischem Verdacht sowie als
Einstiegsdiagnostik zur Charakterisierung unklarer syndromaler
Krankheitsbilder.

Molekularzytogenetische Verfahren arbeiten zielgeric  htet mit mittelhoher
Auflosung (50 - 100kb) bei FISH (target DNA!) bzw. mi  t hoher Aufldsungskraft
(bis zu 2 2 kb) bei aCGH. Mit Ausnahme von multicolour — FISHw  ird mit FISH
ein fest — umschriebener, begrenzter Ausschnitt des Genoms betrachtet
(Locus, Bande, Einzelchromosom). Array CGH erkennt keine Chromosomen —
Rearrangements (Translokationen, Inversionen), sonde  rn Verlust oder
Zugewinn (Deletionen, Duplikationen). Dennoch wird aCGH im Klinischen
Kontext die konventionelle Chromosomenanalyse mehr und mehr ersetzen,
wahrend FISH einen erganzenden und weiterfuhrenden Ansatz zur
konventionellen Chromosomenanalyse darstellt.



