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The Prenatal Gene Diagnoses of f3-thalassaemia
by PCR-dot-blotting
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Abstract Prenatal gene diagnoses on 60 fetuses at risk of -thalassaemia major by PCR-dot-blotting have
been performed since 1989. 6 B-thalassaemia homozygotes, 8 double heterozygotes and 27 heterozygotes were
detected and, others were normal fetuses. PCR-dot-blotting was proved accurate and reliable, and especially

applies to the prenatal gene diagnoses of (3-thalassaemia.
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Table 1 Sequence of the primers used for the amplification of B-
globin gene

Gk AP (5-3%)

Primer Sequence

I GCC AAG GAC AGG TAC GGC TGT CAT C
I CCC TTC CTA TGA CAT GAA CIT AAC CAT
I TAT CAT GCC TCT TIG CAC CAT TC

N AAT GCA CTG ACC TCC CAC ATT CC
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Table 2 Sequence of 10 pairs of probes used in the detection of p-thalassaemlia genae

- m | RXBE RCEE
Bé 3 (5-3%) Hybridizing Washing
Probe Sequence temperature temperature
C 6! C
CD17 N CTG TGG GGC AAG GTG AAC G 62 62 64
(A-T) M CI‘G TGG GGC TAG GTG AAC G 62 62 64
CD41-42 N CCA GAG GTI‘ CTT TGA GTC C 58 60 62
(-TTCT) M ACC CAG AGG TTG AGT CCT T 58 60 62
-28 N GCT GGG CAT AAA AGT CAG G 58 58 61
(A-G) M GCT GGG CAT AGA AGT CAG G 60 60 63
-29 N' GCT GGG CAT AAA AGT CAG G 58 58 61
(A-G) M GCT GGG CAT GAA AGT CAG G 60 60 62
-30 N GCT GGG CAT AAA AGT CAG G 58 58 61
(T-C) M GGG CTG GGC ACA AAA GTC A 60 60 63
IVS-1-654 N GGG TTA AGG CAA TAG CAA T 54 54 58
(C-T) M GGG TTA AGG TAA TAG CAA T 52 52 56
CD71-72 N GGT GCC TTT AGT GAT GGC C 60 62 65
(+A) M GGT GCC TTT AAG TGA TGG C 58 60 62
CD43 N CCA GAG GTT CTT TGA GTC C 58 60 62
(G-T) M GGT TCT TTT AGT CCT ' TTG G 54 54 56 .
IVS-1-5 N GCA GGT TGG TAT CAA GGT T 56 56 59
(G-C) M GGC, AGG TTG CTA TCA AGG T 58 58 61
1VS-1-1 N CCT GGG CAG GTT GGT ATC A 60 60 62
(G-T) M CCT GGG CAG TTT GGT ATC A 58 58 60
N. IE#¥#4 Normal probe; M, ZEA$E 4 Mutant probe
B, TP HYEBREA 0, FFEAE B, BXHE
15 FpRAERA 4 F S, NTEHAREKY  SREKEK
580 bp, AT IVS- 1-654 (C-T) A, 50l HRXMNRH
PCR B &MF&H LM T 8514 % 100 pmol/L,  TiE, B,
MgCl; 3 mmol/L, (NH,);, SO,16 « 6 mmol/L, Tris— AT W E
HCL67 mmol/L, pH8. 3, dATP, dGTP, dCTP =f dTTP 60~ 100 cpm
% 1.5 mmol/L, BSA 8.5 ug, #74< DNA 1 g, 851, &9, B4 3~
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PiE 1.5 /0B, 5P RiICHEREREHEFR N HEB R 2 s IMIHTHMAR. K24 7000,
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Fig. 1 The eletrophoretic belts of PCR product in ultraviolet light
Lane 1. The amplified fragment of primers K and N , about 580 bp
long; Lane 2. The amplified fragment of primers I and 1 , about
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700 bp long; Lane 3. The DNA size marker; PBRg,; DNA digested

with Hae I .
1 2 3 4
®E No. -~ N —— —~N—
AL Father; . . . . . ‘ ‘
£} Mother; . . . () ‘ . ‘
f6 JL Fetuse; . ‘ . . . .
%4 Probe; “11 41 A'ﬂ 4} ?1 1™ 41 41
424 42¢ 42" 42v 42M 52“ 1‘42“

m2 4ARILEHLBEARTHNEERSGR
1L LS p R EFH M N 41-42, BILEHRN
41-424 BT,
2. BILLBRLE 41-42%, BILESH -2 45F,
3. BRJLSUED 41-42%, BEFER 17T, B LR 41-424/174
WEHEF.
4. BILREFR AR 41-42'8 T HE, FEXK
L.
®3 60 GIRSLRIER LSRR

Table3 The results of the prenatal gene diagnoses of 60 fetuses

Fig. 2 The dot-blotting radioautograph of 4 fetuses and their par
ents
1. Both of the parents’ B-thalassaemia genes were 41-41M, fetuse was
a heterozygote of 41-42M.
2. Both of the parents’ B-thalassaemia genes were 41-41M, fetuse was

a homozygote of 41-42M.

3. Father, 41-42M; Mother, 17™; Fetuse, a double heterozygote
of 41-42M and 17M.

4. The fetuse, a normal fetuse, did not inherit his parents’B-thalas

saemia gene (41-42M).
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60 BIRG L, IEHAEIL 19 B, RETF 27 ), £
EF6H, NERETFSH (RD. AEFRNEH
&FHRILYE RGP, Bl EMIEEERILE 15 6,
REFIRIL 13, PiE (EFE3I7R) Z&., 4%
SRS, MITRER AR IL, T
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REFpWAEET R LBEEE (R ,
Parents’ p-thalassaemia Fetuses’genotype of p-thalassaemia (Fetuse)
(ﬁ/ﬂr)g:;zmlwomez) EW RET HwET NERET
Normal Heterozygote Homozygotes Double Heterozygote

41-42™/41-42™ 3 2 2

17™/17™ 1 1 3

654 /654" t 1

41-424/17™ 6 44104 9
41-42"/71-72M 1 2
41-424/654M 3 1414

41-42M/-28% 1 2

41424 /1M 14

17M/-28% 14 1
17™/71-72% 2 14 9
17M/654M 1 14 1
-28M/654M ' 1

-284/1IM 14

’I{:‘:mlrf 19 2 6 8

i Note; 41-424=Codons41-42 (-TTCT), 17%=Codonl? (A-T),

=-28 (A-G), IM=1VS-I-1 (G-T),

654M=1VS- 1-654 (C-T), 71-724=Codons71-72 (+A), -284

b RRMILERZ I B3 5T E M The fetuse inherited his (her) father’ s p-thalassaemia gene. ¢ BRI ILES KB R 65

LAY The fetuse inherited his (her) mother’s B-thalassaemia gene.
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