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Table 1
Oligonucleotide primers used for amplification of the mutations
Designation Primer | Distribution Sequence
12g A s24.681 |2-TGG GGC ATC C--CC AAT CCA GGT CCC T-3' (25 mer)
B 5'-AGA CAC CAG CTT GTC TGC AGG AGG AT-3' (26 mer)
E3-8dl C 680-801 |2 -CTAAGA ACT ACC CGG ACC TG-3' (20 mer)
D 5'-CTG CTC CAC CAC TGG CTC CA-3' (20 mer)
EAIN E 974-1393 |°-TTC TCT CTC CTC ACC TGC AGC ATC G-3' (25 mer)
F 5'-CTG CAT CTC CAC GAT GTG ATC CCT C-3’ (25 mer)
E7VL G 1373-2153 |2 -GAI CAC ATC GTG GAG ATG CAG CTG-3' (24 mer)
E8non H 5-TGG GCC GTG TGG TGC GGT GGG GCA A-3' (25 mer)

12g: the A or C to G transition at 656 bp in intron 2, E3-8dl: the 8bps deletion in exon3, E4IN: the Ile-172—>Asn
mutation in exon4, E7VL: the Val-281—Leu mutation in exon7, E8non: the GIn-318— term mutation in exon8.
Underlined bold letters show the bases which differ from those of CYP21A. Underlined italic letters of primer B and

E show a mismatch base to introduce the recognition site of restriction endonuclease.
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Fig. 1. Distribution of oligonucleotide primers for the mutations/deletion on the CYP21B. Open boxes represent exons.
Oligonucleotide primers A, B, C, D, E, F and G for PCR are indicated by horizontal arrows.
12g,E3-8d1,E4IN,E7VL,E8non mutations/deletion are indicated by vertical arrows. Dotted lines represent regions

including each of mutations/deletion amplified by PCR.
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Table 2
Style of restriction endonuclease digestion for the mutations.

Designation | Enzyme | Recognition site DNA segments
—* +* +’

I2¢ Sau3A I GATC 158 131,27 158,131,27

E3-8dl — — 121,113% 113 121,113

E4IN Taq I TCGA 420 397,23 420,397,23

E7VL ApaL I GTGCAC 375,311,95 686,95 686,375,311,95

E8non Pst I CTGCAG 299,204,158,120 457,204,120 457,299,204,158,120

—*: mutation not present in both of alleles, =% heterozygote for each of mutations, +*: homozygote for each of
mutations. Underlined numbers show DNA segments after digestion.‘ 121,113%, the same intensity of 121/113bps
bands reveals that the copy of CYP21A/B is normal. Bold letters (113) shows that the intensity of 113bps band -

carrying E3-8dl is strong in comparison with those of 121bps band from the CYP21B gene caused by partial or
complete deletion of CYP21B genes.
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Fig.2. Agarose gel electrophoresis (2-A: 12g, 2-B: E3-8dl,
2-C: E4IN, 2-D: E7VL, 2-E: E8non) of PCR products and
enzyme digestion products of PCR products. Lanel: & X
174/Haelll molecular weight markers (1353, 1078, 872, 603,
310, 281, 271, 234, 194, 118, 72bps), lane2: PCR products
except for 2-B, lane3-15: enzyme digestion products of

patients 1-13 (2-B: lane2-14).
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Simple diagnosis for 21-hydroxylase deficiency

by PCR using dried blood spots

Atsushi Mikami, Toshihiro Tajima*, Akihiro Yamaguchi,
Masaru Fukushi, Yasumasa Sato,

Yuko Kikuchi and Kenji Fujieda*

Newborn screening for congenital adrenal hyperplasia (CAH) in Sapporo City began in 1982 as a
self-government body in Japan, a total of 14 cases with 21-hydroxylase deficiency (21-OHD) were detected from
246,153 neonates by ELISA 17-hydroxyprogesterone (17-OHP) measurement till March 1995.

Recently, the significance of analyzing the CYP21B gene encoding 21-hydroxylase (21-OHase) to obtain any
informations for differential diagnosis or adequate treatment is increasing day by day.

21-OHD accounting for 90-95% of CAH cases is an inherited family of autosomal recessive disorder caused by
80% of deleterious point mutations and the remaining 20% of deletion or conversion in the CYP21B genes.

In this report, we selected 5 mutations of CYP21B, and performed simple diagnosis for 13 patients by
polymerase chain reaction (PCR) technique using dried blood specimens (DBS). As a result, all of the patients carried
some mutations we tested.

This technique based on DNA diagnosis for 21-OHD was easy and prompt aﬁd informative enough for newborn
DBS.

*  Department of pediatrics, Hokkaido University School of Medicine



