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PRENATAL DIAGNOSIS
Prenat. Diagn.18: 143~ 1449 (1998)

REVIEW

CHROMOSOME TRANSLOCATIONS: SEGREGATION MODES AND
STRATEGIES FOR PREIMPLANTATION GENETIC DIAGNOSIS

P.N. SCRIVEN*, A H. HANDYSIDE 2 AND C. MACKIE OGILVIE ©
Division of Medicaland Molecular Genetics8thFloor GuysTower, Guy'sHospital London, SEJ 9RTYU K
2 Departmentof Obstetrcsand Gynaecologysth Floor North Wing St Thomas'Hospital Lambeth Palace Road, Londo8EJ 7EH. UK

SUMMARY

Preimplantationgeneic diagnosis (PGD) offers polymerase chain reaction teéts an increasing range afngle genedefects,and fluorescencein situ hybridization
tests for sex determination(for X-linked conditions) and foeneuploidy detectionPatientscarrying chromosome translocations with high reprodutive risk are
increasinglyseekingto increase their chancesf a normal pregnancywith the helpof PG D, for which they present apecial challengeThis paper describes the
behaviour of reciprocal translocatiorst meiosé, discussesurrent methods of detecting meiotic outcomest the preimplantationstage andutlines ways forward for
preimplantation diagnosis of these common rearrangements. Wepatpose a more generatrategyusing recently developed chromosonspecific sub-telomeric
probes, combinedif possible with proximal probest form a strong diagnostic tool

Copyright © 1998 John Wiley& Sons Ltd
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INTRODUCTION up to the end of 1996 resulting in over | 00 pregnancies and nearly
00 babies born, with gregnancyrate of 26 per cent per embryo transfer
Preimplantation genetic diagnosis(PGD) is now established at around (Harper personal comm unication). Polar  body biopsy fameploidy
35 centres world-wide, offering polymerase chain reaction (PCR}tste getection in older womehas also resulted in the birth ohealtty children
(Handyside et al., 1990; Liu et al., 1994; Danielset al., 1997)for an (Verlinsky et al., 1996)
increasing range ofsinde gene defects, or  fluorescence in  situ  Reciprocal translocationgisually an exchange
hybridization(FISH) tests for sex determinatioffor X-linked conditions)and  of two terminal segmentsfrom different chromosomes) e the commonest
for aneuploidy detection (Munneand Weier, 1996; Handyside and form of chromosomebnormdity, occurring in approximately in every
Delhanty,1997. Around 600 cycles of PGD following cleav agestage biopsy 500 live births (Hook and Hamerton, 1977),
(Handyside, 1991; AoandHandyside 1995; Lissens and Sermon, 1997) of Carriers of these translocations are nearly always phenotypically normal, as
preimplantation embryos had been carriedout no loss of genetic material is involved/Abnormalities can arisehowever,
if breakpoints disrupt important genes). Translocations are trerebually
detected when the individual presents with recurrent pregnancy lass
phenotypically abnormal offspring due to
*Correspondenceto: P. N. Scriven,Divison of Medical andMolecular Genetics 8th
Floor Guy'sTower, Guy's Hospital London, SE!9RT, U.K. E-mail: p.scriven@umds.ac
uk
CCC 0197-385198/131437 13$17.50
Copyright © 1998JohnWiley & Sons,Ltd.

PGD in a family with both maternally and a paternally derived
Robertsonian translocation 45,XX,der(13;14)(q10;910) with
involvement of both pairs of chromosomes 13 & 14

(44,XY,der(13;14)(q10;910),der(13;14)(q10;q10)




PGD for translocation 46, XY, t(13;20)(g22;p11.2) by blastomere nuclear conversion




(Chemical) Conversion of interphase nuclei

to metaphase chromosomes involves:
1) Morphological selection of the blastomere
(i.e. largest blastomere with 1-2 large
nucleoli)

2) Exposure to medium containing caffeine
(Immol/l) to reduce the incubation time

3) Low colcemid dose (<0.1 pg/ml)

Results in 80% conversion to metaphase chromosome:
with an incubation time of 3.6 +/- 2.5 hours

Shkumatov, A et al. Reproductive BioMedicine Online 2007

PGD for translocation
46,XX,t(5;13)(p15.3;934), using the
chemical conversion




Chemical conversion of interphase nuclei to

metaphase chromosomes allows for the

investigation of INSersions
46,XX,ins(11;5)(g22.2;931.1934)
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PGD using PCR technology

» Choose polymorphic markers at least two band
locations away from either side of reported
breakpoints

-cytogenetic limitations in defining breakpoints
-mapping of breakpoints using microarrays

* Individual carrying translocation must be fully
informative against partner (i.e. have 2
distinguishable alleles)

* Number of peaks at each marker represents
number of chromosome segments present
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Embryo results: FISH & PCR
46, XX, (13;14)(q14.3;q11.2)
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Incidental Translocation Finding in aCGH Aneuploidy
Testing

Day 3 blastomere from same embryo :

normal and derivative chromosomes 7 46, XY, der(7)(t(7:13)(p22,422):
present (red) ; normal copies of missing genetic material at 7p22 and
chromosome 13 (green) extra genetic material at 13922

i

Pattern of structural abnormalities detected during routine aneuploidy study with
abnormalities in chromosomes 1 & 6.
Paternal karyotype diagnosed as  46,XY,t(1;6)(p13.3;q14) after request.

Deletion at 1p and duplication at 6q- Duplication at 1p and deletion at 6q-
aCGH aCGH
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Deletion at 1p and duplication at 6q-NGS onsame e mbryo as above Duplication at 1p and deletion at 6g-NGS on same e  mbryo as
above




PGD for Maternal Translocation t(7:9)(p21.1;p23)
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Technology for Life

New strategy s
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Technology for Life

Clinical proof of concept — 46,XY,t(7;14)(q22,02%4%4}

A. Translocation BP identification
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Technology for Life

Clinical proof of concept — 46,XY,t(7;14)(q22,q2#%Yy

C. Discrimination of carrier and non-carrier embryos
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D. Family karyotypes
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Outcome of PGD for Translocations
by FISH and NGS

FISH 433 685 486 193 (40%) 145* 176

NGS 93 217 117 76 (64.9%) 73 77

29(15%)

3 (3.9%)
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