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Aneuploidy screeningAneuploidy screening
at least 5 probes
standard 8 probes (13, 15, 16, 18, 21, 22, 15, X, Y)

Efficiency of hybridization decreases with Efficiency of hybridization decreases with 
i i b f b i ii i b f b i iincreasing number of probes in a given increasing number of probes in a given 
hybridization cocktailhybridization cocktail ((despite overall good despite overall good 
performance of individual probesperformance of individual probes).).

Efficiency Efficiency 
of individualof individual

OverallOverall
efficiency ofefficiency of

OverallOverall
efficiency ofefficiency ofof individual of individual 

probesprobes
efficiency ofefficiency of
5 probes5 probes

efficiency ofefficiency of
8 probes8 probes

0.990.99 0.960.96 0.930.93

0.950.95 0.810.81 0.680.68

Aneuploidy screeningAneuploidy screening
at least 5 probes
standard 8 probes (13, 15, 16, 18, 21, 22, X, Y)

MultiVysion PGTMultiVysion PGT (Abbott)(Abbott)
13 Spectrum Red13 Spectrum Red
18 Spectrum Aqua18 Spectrum Aqua
2121 Spectrum GreenSpectrum Green
X Spectrum BlueX Spectrum Blue

MultiVysion PBMultiVysion PB (Abbott)(Abbott)
13 Spectrum Red13 Spectrum Red
16 Spectrum Aqua16 Spectrum Aqua
18 Spectrum Blue18 Spectrum Blue
21 Spectrum Green21 Spectrum Green

Y Spectrum GoldY Spectrum Gold 22 Spectrum Gold22 Spectrum Gold

CEPXCEPX//YY
CEP15CEP15



PGS     Probe testingPGS     Probe testing
Commercial probes come with quality Commercial probes come with quality 
control and validationcontrol and validation

Analyte Specific Reagenty p g

MultiVysion, CEP probes (Abbott)MultiVysion, CEP probes (Abbott)

AnalyteAnalyte--specific reagentsspecific reagents

PProduced under good manufacturing practice roduced under good manufacturing practice 
guidelinesguidelines

Extensive pExtensive preclinical validation is requiredreclinical validation is required
SpecificitySpecificity
SensitivitySensitivity

Probe’s parameters Probe’s parameters ((signal size, intensitysignal size, intensity, , pattern, pattern, 
polymorphism)polymorphism)

Evaluation of signals (MultiVysion PB)Evaluation of signals (MultiVysion PB)

chr.13 (redchr.13 (red fluorochromefluorochrome))
bright specific signalsbright specific signals –– weweaak in gold filterk in gold filter
background signalsbackground signals

moderate signalmoderate signalss also in gold filter also in gold filter 
suboptimalsuboptimal fixationfixation



Evaluation of signals (MultiVysion PB)Evaluation of signals (MultiVysion PB)

chr.16, 18 (aqua, blue)chr.16, 18 (aqua, blue)
both probes visible both probes visible inin both filtersboth filters
chr.18 gives brighter signal chr.18 gives brighter signal inin blue filter blue filter 
overlapping signals overlapping signals –– sosouurrcce of errorse of errors

Evaluation of signals (MultiVysion PB)Evaluation of signals (MultiVysion PB)

differentiation between specific signals differentiation between specific signals 
and backgroundand background

specific signals are washed out during specific signals are washed out during 
denaturation in the 2denaturation in the 2ndnd FISHFISH

Validation of ASR probeValidation of ASR probe

Probe sensitivityProbe sensitivity
Percentage of cells with expected signal Percentage of cells with expected signal 
patternpatternpatternpattern

Probe specificityProbe specificity
Percentage of signals that hybridize to the Percentage of signals that hybridize to the 
correct locuscorrect locus

At least 200 distinct genomic targets from at least At least 200 distinct genomic targets from at least 
5 control male individuals5 control male individuals
Before introducing the probe to the laboratoryBefore introducing the probe to the laboratoryBefore introducing the probe to the laboratoryBefore introducing the probe to the laboratory

New lots of reagents and probes must be New lots of reagents and probes must be 
tested and compared to the previous lot tested and compared to the previous lot 
equivalencyequivalency



PGS     Probe testingPGS     Probe testing

PPrere--cycle workcycle work--up on individual couplesup on individual couples
PProbes with very low polymorphism rate are robes with very low polymorphism rate are 

t bl f ith t t tit bl f ith t t tiacceptable for use without testingacceptable for use without testing

PProbes with common occurrence of robes with common occurrence of 
polymorphismpolymorphism

chromosome 15 satellite III probe (D15Z1)chromosome 15 satellite III probe (D15Z1)
– testing on uncultured lymphocytes from both 

reproductive partnersreproductive partners
chromosome Y satellite III probe (DYZ1, Yq12)chromosome Y satellite III probe (DYZ1, Yq12)

– testing on male partner’s uncultured lymphocytes

15 satellite III, D15Z115 satellite III, D15Z115 satellite III, D15Z115 satellite III, D15Z1
12.9% (54/417) – three signals



15 satellite III, D15Z115 satellite III, D15Z115 satellite III, D15Z115 satellite III, D15Z1
16 satellite II, D16Z316 satellite II, D16Z3
18 18 αα--satellite, D18Z1satellite, D18Z1
X X αα--satellite, DXZ1satellite, DXZ1
Y Y αα--satellite, DYZ3satellite, DYZ3

16 satellite II, D16Z316 satellite II, D16Z3
18 18 αα--satellite, D18Z1satellite, D18Z1
X X αα--satellite, DXZ1satellite, DXZ1
Y Y αα--satellite, DYZ3satellite, DYZ3

PProbes with very low robes with very low 
polymorphism ratepolymorphism rate

VVariability in signal intensity ariability in signal intensity 

WWeeaak or even missing signal due to reduction in k or even missing signal due to reduction in 
the copy number of alphathe copy number of alpha––satellite sequences satellite sequences 

for all probes mentioned abovefor all probes mentioned above

HHybridization to the third nonspecific ybridization to the third nonspecific 
chromosomechromosome

X X αα--satellite to chromosome 19satellite to chromosome 19
18 18 αα--satellite to chromosome 22satellite to chromosome 22 and 9and 9

MultiVysion PB
18 18 αα--satellitesatellite, D18Z1, D18Z1

embryo 3
embryo 4

chromosomes
13 22 21 16 18 15 X Y

1a 2 2 2 2 2 2 1 1
1b 2 2 2 2 2 2 1 1
2a 2 2 2 3 2 2 1 1
2b 2 2 2 3 2 2 1 1
3a 2 2 2 2 3 2 2 0
3b 2 2 2 2 3 2 2 0
4a 2 2 2 2 3 2 2 0
4b 2 2 2 2 3 2 2 0

blastomere



18 18 αα--satellitesatellite,, D18Z1D18Z1
MultiVysion PB

18 18 αα--satellitesatellite,, D18Z1D18Z1
MultiVysion PB

11 αα--satsat1 1 αα--satsat
18 18 αα--satsat
1 sat III1 sat III

3. FISH
Telomeric 18q

embryo 4

h

embryo 3

13 22 21 16 18 15 X Y Tel18q
1a 2 2 2 2 2 2 1 1 2
1b 2 2 2 2 2 2 1 1 2
2a 2 2 2 3 2 2 1 1 1
2b 2 2 2 3 2 2 1 1 2
3a 2 2 2 2 3 2 2 0 2
3b 2 2 2 2 3 2 2 0 2
4a 2 2 2 2 3 2 2 0 2
4b 2 2 2 2 3 2 2 0 2

blastomere
chromosomes



In cases of suspected rare polymorphisms in PGD, 
besides reanalysis of blastomeres using telomeric 

probes, we recommend the contemporaneous testing of 
polymorphism type on parents’ lymphocytes if the slides 

from the pre-cycle work-up are available.

In cases of suspected rare polymorphisms in PGD, 
besides reanalysis of blastomeres using telomeric 

probes, we recommend the contemporaneous testing of 
polymorphism type on parents’ lymphocytes if the slides 

from the pre-cycle work-up are available.
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PGD for reciprocal translocations 
Probe selection

PGD for reciprocal translocations 
Probe selection

Proximal (centromeric, satellite)Proximal (centromeric, satellite)
Distal (subtelomeric)Distal (subtelomeric)( )( )

differentiate between unbalanceddifferentiate between unbalanced
and balanced/normal embryosand balanced/normal embryos

3 probes3 probes
d t t ll b l d bd t t ll b l d bdetect all unbalanced embryosdetect all unbalanced embryos

4 probes 4 probes 
detect all unbalanced embryosdetect all unbalanced embryos
more robust design more robust design 

Probe selection 
Robertsonian translocations

Probe selection 
Robertsonian translocations

Chromosome enumeration probesChromosome enumeration probes
telomeric, locus specific, ...telomeric, locus specific, ...

2 probes detect all aneuploid embryos2 probes detect all aneuploid embryos2 probes detect all aneuploid embryos2 probes detect all aneuploid embryos
differentiate between unbalanceddifferentiate between unbalanced
and balanced/normaland balanced/normal embryosembryos

Combining withCombining with
aneuploidy screeninganeuploidy screening

aneuploidy screening panel:aneuploidy screening panel:p y g pp y g p
chr. 13, 21, 22chr. 13, 21, 22 locus specificlocus specific
chr. 15    satellitechr. 15    satellite

telomeric probe: chr. 14telomeric probe: chr. 14



ManufacturersManufacturers

Abbott (Vysis)Abbott (Vysis) (ASR)(ASR)
CytoCellCytoCell (IVD)(IVD)
Kreatech DiagnosticsKreatech Diagnostics (IVD)(IVD)

It is possible to combine probes from different It is possible to combine probes from different 
manufacturersmanufacturers

fluorochromesfluorochromes
greengreen
red (Cytocell, red filter)red (Cytocell, red filter)
red (Kreatech, Abbott, gold filter)red (Kreatech, Abbott, gold filter)
blueblue

ManufacturersManufacturers

Abbott (Vysis)Abbott (Vysis) ASRASR
CytoCellCytoCell IVDIVD
Kreatech DiagnosticsKreatech Diagnostics IVDIVDKreatech DiagnosticsKreatech Diagnostics IVDIVD

2 α-sat

4 α-sat

ManufacturersManufacturers

Abbott (Vysis)Abbott (Vysis) ASRASR
CytoCellCytoCell IVDIVD
Kreatech DiagnosticsKreatech Diagnostics IVDIVD



Probe testing
PGD for translocations

Probe testing
PGD for translocations

It is necessary to assess each probe It is necessary to assess each probe 
combination prior to clinical treatment combination prior to clinical treatment 
( b lid ti )( b lid ti )(probe validation)(probe validation)

on metaphase chromosomeson metaphase chromosomes
informativeness (ability to detect unbalanced informativeness (ability to detect unbalanced 
rearrangements)rearrangements)

on interphase cellson interphase cells
quantitative assessment of the assay and quantitative assessment of the assay and 
qualitative assessment of FISH signal intensity and qualitative assessment of FISH signal intensity and q g yq g y
discretenessdiscreteness
efficiency of 95% for individual probeefficiency of 95% for individual probe
FISH efficiency is higher in blastomeres than in FISH efficiency is higher in blastomeres than in 
lymphocyteslymphocytes

Testing probes on metaphase chromosomes
t(1;2)(q32;q11)

1class.sat 2α-sat TEL1q TEL14q

Testing probes on metaphase chromosomes
t(1;2)(q32;q11)

1class.sat 2α-sat TEL1q TEL14q

der(2) der(2)

der(1)

2 2

1

der(1)

1

t(10;15)(p12;q26)

10 α-sat 15 sat III

t(10;15)(p12;q26)

10 α-sat 15 sat III

3 signals of centromeric probe
3/24 rcp cases in our lab
(chromosomes 6, 10, 11)



PGDPGD
t(10;15)(p;q)

Balanced embryoTel 10p
Tel 15q
15 satellite

Normal embryo

PGDPGD
t(10;15)(p;q)

Balanced embryoTel 10p
Tel 15q
15 satellite
10 α sat

Normal embryo
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