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Fluorescent PCR for Detection of 3-Thalassemia Genes in a Single Cell
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SUN Yat-sen University, Guangzhou 510080, China)

Abstract:  Objective To apply fluorescent PCR to detect the mutation of 3-Thalassemia genes
and evaluate its effectiveness in preimplantation genetic diagnosis compared with the nested PCR.
Methods Fluorescent PCR and nested PCR followed by reverse dot blot (RDB) were applied to de-
tect the B-Thalassemia 41-42 mutation heterozygote from a single lymphocyte. Results The fluores-
cent PCR achieved amplification efficiency of 92. 5% and allele drop-out (ADO) rate of 8. 8% . The
nested PCR achieved amplification efficiency of 91. 7% and ADO rate of 15. 8% . There was no signifi-
cant difference in the amplification efficiency between two protocols, but the ADO rate of fluorescent
PCR was significantly lower than that of the nested PCR ( P <0.05). Conclusion Single-cell fluores-
cent PCR can markedly decrease ADO rate and may be a powerful technique for clinical use of PGD
for B-Thalassemia.
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Table 1 ~ The primer sequences (5'-3")
The primer sequences Fragment size
Nested PCR
Outer primer gccaaggacaggtacggcetgtcate cccttectatgacatgaacttaaccat
Inner primer 5'-biotin-ggccaatctactcccaggag acatcaagggicccatagac 597 bp
F-PCR
acacaaclgtgttcactage 5'FL-ggtigtccaggtgageca 408 bp
1.3 PCR 1.3.2 PCR
1.3.1 PCR 50 pL 10
50 pL 10 pL pL K* 10 xPCR 5 pL 50 mmol /L. MgCl,
K* 10 x PCR 5 pL 50 mmol /L. MgCl, 2.5 2.5 pL, 10 mmol/L dNTP 1uL,
wL, 10 mmol/L dNTP 1 pL, 10 10 mmol /L. 0.5 L, Tag 0.5U
mmol/L 0.5 pL, Tag 0.5U PCR (PE-Cetus 9600) 96
PCR (PE-Cetus 9600) 9 °C C 2 min 94 C 455 55 C 455 72 C 455 28
2 min 94 C 455 55°C 45s 72 °C 45540 72 °C 5 min 25
72 C Smin ABI ul, 1 uL, 10 x PCR
Prism 377 1
2.5 pL 50 mmol/L MgCl, 1.25 pL, 10 mmol/L
1200 1500 1800 2100 2400 2700 3000 3300 3600 3900 4200 4500 4800 5100 dNTP 0.5 pl., 10 mmol /1.
1200
w0 Wi o fesmw 0.5uL, Tag 0.5U PCR
@E_16:01.1/
2400 35
1202 404 bp —)i<—408 bp B 20 g/L
126:12. 12/
EB
1 PCR B CD41-42
Fig.1  Amplification of -thalassemia CD41-42 mutation B
type using F-PCR
Both 1G and 12G are B-thalassemia CD 41-42 mutation type het-
erozygotes. The 408 bp fragment is the normal allele while the 404 bp 1.4
fragment is the mutational allele. The preferential amplification of the SPSS 10.0
mutational allele occurred in 1 G while the preferential amplification of Xz o 0.05
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Table 2 Amplification efficiency and ADO rate of single cell ADO PCR
Nested PCR and F-PCR
Nested PCR  F-PCR X P 1%
Lymphocyte numbers 240 160 PCR  CD41-42
Amplification efficiency 91.7% (220) 92.5% (148) 0.09 > 0. 05 ADO  8.8% PCR ADO
ADO rate 15.8% (38) 8.8%(14) 4.26  <0.05 15. 8% 173 X =4.26 P <
0.05 , i
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