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Abstract: [Objective] To establish a reliable and accurate preimplantation genetic diagnosis (PGD)method using multiple dis-
placement amplification (MDA), which can be applied to the diagnosis of X-linked severe combined immunodeficiency disease (X—
SCID). [ Methods] Haplotype analysis for the X=SCID family was performedusing five short tandem repeats (STR) markers flanking the
both sides of the interleukin—2 (IL-2) receptor gamma chain (IL2RG) gene. MDA technique was used for single—cell whole genomic
amplification. The products were used as template in polymerase chain reaction (PCR) of informative STR markers found by linkage
analysis for haplotype analysis as well as sequencing of the IL2RG gene exon 5.The amelogenin (AMEL) locus was used to do sex diag-
nosis. [ Results ] Linked analysis revealed 3 STR markers were informative. The method was evaluated with 10 single lymphocytes and
10 single blastomeres. MDA was successful in all single cell. The detection efficiency of gene sequencing of pathogenic IL2RG exon5
was 100%. The PCR efficiency of 3 STR informative markers and AMEL was 96.3%(77/80)and the average allele drop—out (ADO) rate
was 11.5% (7/61). A cycle of PGD was performed on the family, and seven embryos were diagnosed, two of which were normal embry-
os. Twin pregnancy occurred after transplantation which were given a healthy baby boy and a healthy baby girl. [ Conclusion] In this

study, multiple displacement amplification combined with specific amplification/sequencing of pathogenic gene and haplotype analysis
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in the single cell level of X~linked severe combined immunodeficiency disease were performed. The protocol can avoid misdiagnosis

caused by contamination and ADO, and improve the diagnostic efficiency of PGD.

Key words: X-linked severe combined immunodeficiency;preimplantation genetic diagnosis(PGD);multiple displacement amplifi-

cation(MDA);short tandem repeat (STR) ;haplotype analysis
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Fig.1 Pedigree analysis for the X—SCID family
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Table 1 Primer sequences used for analysis

Locus Forward(5°-3") Backward(5°-3")

DXS339 FAM-ATGAAATAGCCCAGTACTCC TCTGCTATAACCACACCATC
DXS106 FAM-CCTGTACTCCTAGGTATTTGT AGAGAGCCAAATCAAGAATGC
DXS453 FAM-GCCCCTACCTTGGCTAGTTA AACCTCAGCTTATACCCAAG
DXS227 FAM-GTCAGAATAGAAGGCTCCACC CCTACCTCCTCAGTGCCTCTT
DXS991 FAM- TAGCTAAAAATGTATGAGTA AATAGTGTTTTCCTAAGGG
AMEL FAM- CCCTGGGCTCTGTAAAGAATAGTG ATCAGAGCTTAAACTGGGAAGCTG

IL2RG exon 5

AGTAGCACAGATGACACTGGTGG

TAGAAAGGCTGGGGTGTTGG
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Fig.2 Haplotype analysis for the X—SCID family
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A : Farther(normal : G)

B : Mother( carrier: G and T)

C : proband (affected : T)
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Fig.3 Sequencing picture of IL2RG exon 5
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Table 2 Clinical PGD results

Site E1l E2 E3 E4 E5 E6 E7
DSX106 86 102 108 102 86 102 86 102 86 108 86 102
DSX453 173 177 163 177 173 177 ADO 177 173 ADO 173 177
DSX991 280 280 284 280 280 280 280 280 ADO 284 280 280
AMEI 102 102 108 102 108 102 102 108 102 102 108
IL2RG G/T G T G/T G/T G G/T
Diagnosis carrier carrier normal affected carrier carrier normal carrier
Outcome ET ET

ET: embryo transfer
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