Evaluation of custom 8x15k array CGH combined
with QF-PCR for cytogenetic investigations of
solid tissue laboratory referrals

Shuwen Huang , Annette E Cockwell, Sarah Beal,
Morag Collison, Helen White and John A Crolla

National Genetics Reference Laboratory (Wessex)

Wessex Regional Genetics Laboratory



|ﬁ( :i 7? ;ﬂl" N 'flx i
LI T I T |

« vCoe M

47, XX, +21 Down Syndrome

Have to be cultured in vitro

Delays of diagnosis

Low resolution

Overwhelming infection of culture

Culture failure

Maternal contamination

Diagnosis of perinatal losses

Conventional karyotyping

Golden method

At least 4 decades
Whole genome analysis
Aneuploidy identification

Balanced and unbalanced

47, XY, +18 Edward Syndrome




ACC Solid Tissue Best Practice Guidelines (2010)

Following appropriate validation and notification of
change, alternative technologies may be used to replace
karyotyping for some or all of the current repertoire of

solid tissue sample referrals.

Alternative technologies
FISH
QF-PCR
Array CGH
Other Molecular (Cyto)Genetics Tests including MLPA
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Patients and technologies

81 cases cultured

Karyotype

- 21 cases array
QF-PCR

Karyotype

81 cases < 9 cases { array Array 80 cases

Karyotype
QF-PCR

\ 1 case {

e e | L IS [ N
a4 ¥ &

e

QF-PCR 22 cases




Summary table for Specimen, DNA QA, and array quality

260/280 DLRs waviness

Specimen Number (average) (average) (average)

" #$ opaverage

Villi and skin specimen generate better results for arrayCGH
(both DLRs and waviness data).



Comparisons between
culture/karyotyping and aCGH

Total of 80 cases were compared
between culture/karyotyping and aCGH

63/80 (~79%) consistent
17/80 (21%) Inconsistent*

* array provides more information 14/17 (82%)
* karyotyping provides more information 3/17 (18%)



Array provides more information (14)

No growth (3)
Culture/karyotype failure (7) Chaos (3)

Infection (1)

Karyotyping normal, but array detected copy
number abnormalities (3)

In two translocation cases on karyotyping, array
detected deletion/duplication of chromosomes
iInvolved, as well as copy number abnormalities
on other chromosomes (2)

Two 22q11.2 deletions array detected, also
identified by FISH (2)



Karyotyping provides more information (3)

Array missed abnormalities on three cases
 Two balanced translocations
e One triploidy/diploidy mosaic



QF-PCR cases

Abnormality No of cases Detection

chr 13
chr 16
chr 18
chr 21
chr 22
triploidy

N

X monosomy
normal
maternal cell contamination

P P P P NN OO

22q deletion

N
N

o Kit: ELUCIGENE® QST*R-PL
» Coverage: chrl3, 15, 16, 18, 21, 22, Xand Y
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Genome Section
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Whole genome image

Female trisomy 21
with male control
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Chromosome Section

Chromosome l
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631.180621Mb

714.683116Mb

Unbalanced
t(3;4)

1335 probes displayed
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Unbalanced
t(2;10)




Chr7 multiple
abnormalities




Cost effectiveness and cost efficiency

Comparison Karyotyping ArrayCGH QF-PCR
Consumable cost Low High Low
Minimum turn around time 14 days 3 days 1-2 days
Potential cases/staff/week 16 cases 80 cases Many
Resolution Low High Low
Balanced abnormalities Yes No No
Polyploidy Yes No Yes

Whole genome analysis Yes Yes No




ALL SOLID TISSUE SAMPLES

v

Family history / biochemical

v

Culture / karyotype

All others
QF-PCR
¥
Array CGH

Report

Solid tissue sample diagnostic testing workflow






