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21-
CYP21B
1 2 2
21- 27 30 PCR
21 77.8%
21 70% alele 19 70.4% 15 50%
40allele nt656G 24 60% 3ealele deletion conversion
17 47.2%
CYP21B
21- 21-hydroxylase deficiency 2.
21-OHD 2-1
congenital adrenal hyperplasia CAH JCA
90 9
Y CYP21B 98% CYP21B
CYP21A
CYP21B 27
2 30
2-2
PCR 1
1 2
dlele 9 (1) PCR-RFLP
21-OHD P30L Pro-30to Leuin exonl
nt656G A or C at 656bp to G in intron2  1172N
lle-172toAsninexon4 V281L Val-28ltoLeuin
1
2



1-1 PCR PCR-RFLP
bp
P30L A forward 64 ~ 554 5-TGGAAGCTCCGGAGCCTCCACCTCg-3
B reverse 5-GCT TCCAGG GAC CT---G GAT TGG GGA T-3'
C forward 5-TGG GGC ATC CCCAAT CCA GGT CCCT-3
nte56G D reverse 524~ 681 5-AGA CACCAGCTTGTCTGCAGGAGG c-3
E forward 5-TTCTCT CTCCTCACCTGCAGCATCg-3
172N F reverse 974~ 1134 5-GCATTAAGT TGT CGT CCT GCCAGA-3
ggfé; G forward 1573 - 2133| 5-GAT CACATC GIG GAGATG CAG CTG-3
R356W H reverse 5-GGCAAG GCTAAG GGCACAACGGa3
del or conv | forward -813 ~-791 | 5-CTC AAA CCA GCT CAA GGT GGG CT-3
J reverse -158 ~-180 | 5-AGT CTCATT GGC CTT GGGACG TC-3
1 B C F G CYP21B
2 A D H 3
1-2 PCR PCR-ASO
bp
K forward 696 ~715 | 5-CCT GTCCTT GGG AGA CTA CT-3
Cluster L ASO-wild 1393 ~1370| 5-CTG CAT CTC CACGAT GTGATC CCT-3
M ASO-mutant 1393 ~1370| 5-CTGCTTCTCCTCGTT GTG ATC CCT-3'
L307+T K forward 696 ~ 715
L QsPCR) | N reerse | 2905 ~2886| 5-TCT CGCACCCCAGTATGACT-3
K forward 696 ~ 715
L307+T (@] ASO-wild 1771~ 1755| 5-TGG TGA AGCAAAAAAAC-3
(Nested PCR) P ASO-mutant 1772 ~ 1756 | 5-GTG GTG AAG CAA AAA AAA-3
Q control 2756 ~ 2737 | 5-GAG CAATAAAGGAGAAACTG-3
1 B C F G CYP21B
2 K L Cluster K M
3 K N CYP21B exon3 exonl0 10 Nested PCR
4 K O Q L307+T K P Q
1-3 PCR Nested PCR
bp
8bp-del R forward -416 ~-397 | 5-TTCAGG CGATTCAGGAAG GC-3
_AstPCR) S reverse | 1399 ~1375| 5-CCT CAGCTGCATCTCCACGATGTGA-3'
8bp-del T forward 684 ~701 | 5-GAA CTA CCC GGA CCT GTC-3
(Nested PCR) U reverse 801~782 | 5-CTGCTCCACCACTGGCTCCA-3
1 B CF G CYP21B
2 R S CYP2iB exonl exoné 10 Nested PCR
exonl exon2 exon3 exond exon5exoné exon/ exon8 exon9 exonlO
s ] 1 152 s
| o—eJ)] Ae———eB E F Cog— oH i
c D *—o §4— PCR-RFLP
Ke oL M i
PCR-ASO —» Ke oN |
K' @ O, P PY Q
Re Te—eU ® S« Nested PCR
1 PCR
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40

exon7 Q318X GIn-318toterminexon8  R356W L307+T ¥ T insertion to Leu-307 in
Arg-356 to Trp in exon8 6 exon’ CYP21B
10 CYP21B 1stPCR
PCR DNA ASO PCR Nested PCR
13)
RFLP:  redtriction  fragment-length (3) Nested PCR
polymorphism 8bp-del” 8bps deletion in exon3 CYP21A
CYP21B deletion exon3 8 CYP21B
conversion del or conv
CYP21A CYP21B CYP21B  1stPCR Nested PCR
PCR Tagql CYP21B 8
582bp  CYP21A 530bp 19
11) 2.3
(2) PCR-ASO
cluster 4 1le-236 to Asn, Val-237 to Glu, Null del or conv 8bp-del cluster
Met-239 to Lysin exon6 CYP21B L307+T Q318X R356W
nt656G 2-10% B
2 ASO: allele specific 1172N 25-75% C P30L
oligonucleotide PCR V281L dlele
13)
2
bp
del or conv | PCR-RFLP Taq | 656 582:530=1:1 582:530=0:1 582:530=1:2~3
P30L PCR-RFLP Hhal 491 464, 27 491 491, 464, 27
nt656G PCR-RFLP Hhal 158 158 134,24 158, 134, 24
8bp-del | Nested PCR - ﬁg 118 110 118, 110
172N PCR-RFLP Taq | 161 161 138, 23 161, 138, 23
cluster PCR-ASO - 698 ASO-wild ASO-mutant
V281L PCR-RFLP | Apal | 761 375,311, 75 686, 75 686, 375, 311, 75
L307+T PCR-ASO - ;822 ASO-wild ASO-mutant
Q318X PCR-RFLP Pst | 761 298, 204, 138, 121 436, 204, 121 436,298,204,138,121
R356W PCR-RFLP Egi)l: 761 543, 173, 24 543, 197 543, 197, 173, 24
1 30bp 4% 100V-40min
2 del or conv 582:530=CYP21B:CY P21A
3 cluster L307+T dlele ASO alele ASO
4 R356W Pvull  761bp 543bp Cpoll



I Null / Null 11 A/Nul A/A I 3.
B/Null B/A B/B IV C/Null C/A 3-1 allele
Cc/B C/C 31 27 21 77.8%
2-4 alele
21-OHD ACTH 19 70.4% 2 No.
20,21 alele
6
Sat-wasting SW DNA 1 No. 26
Simple-virilizing SV 21-OHD 1 No.27
Non-classical NC CYP21A dd or conv
4 No. 22~25
3-1 3-2
No. paternal / maternal No. paternal / maternal
1 SW del or conv / del or conv I 1 SW del or conv / 8bp-del I
2 SW del or conv / ddl or conv I 2 SW L307+T / del or conv I
3 SW del or conv / del or conv I 3 SW del or conv / Q318X I
4 SW 8bp-del / nt656G I 4 SW del or conv / del or conv I
5 SW nt656G / del or conv ] 5 SW del or conv / L307+T I
6 SW del or conv / nt656G ] 6 SW del or conv / R356W I
7 SW nt656G / del or conv ] 7 SV del or conv / del or conv I
8 SW nt656G / nt656G ] 8 SV del or conv / del or conv I
9 SW nt656G / nt656G ] 9 SW nt656G / nt656G ]
10 SW nt656G / nt656G 1 10 SW del or conv / nt656G 1
11 SW nt656G / nt656G 1 11 SW nt656G / del or conv 1
12 SW nt656G / nt656G I 12 SW del or conv / nt656G 1
13 SW nt656G / L307+T 1] 13 S nt656G / nt656G ]
14 SV nt656G / nt656G ] 14 SV nt656G / del or conv ]
15 NC nt656G / nt656G ] 15 sV P30L / R356W v
16 NC nt656G / nt656G ] *16 SW | ND/V281L+Q318X+R356W | -
17 SV 1172N / nt656G Il *17 SW ND / nt656G -
18 SV 1172N / del or conv 11 *18 sV ND / nt656G+V 281L -
19 sV del or conv / 1172N I *19 sV ND / del or conv -
*20 SW ND / nt656G - *20 SW del or conv / ND -
*21 sV ND (del or conv) / nt656G - *21 SW ND /1172N -
**22 SW | ND (del or conv/del or conv) | - **22 SwW ND -
**23 SV | ND (dd or conv/del or conv) | - **23 sV ND -
**24 SV | ND (dd or conv/del or conv) | - **24 SV ND -
**25 SV | ND (dd or conv/del or conv) | - **25 SV ND -
**26 SW ND - **26 SW ND -
** 27 SV ND - ** 27 SW ND -
1 No.22~25 CYP21A del or conv **28 SV ND -
No.21 **29 SV ND -
2 No.26 PCR **30) sV ND -
1 No.22~30
3 No.27
4 * No. alele *x 2 * No. dlele *k
No. dlele No. dlele
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32 21 30 70% /del orconv 4 26.7% P30L/R356W 1
alele 15/30 6.7% 3-2
6 No. 16~21 3-3 allele 4
alele 40allele
9 No. 22~30 delorconv 11 27.5% nt656G 24 60%
21-OHD 172N 3 75% 8bp-dd L307+T 1 25%
3-2
19 36allele
del or conv 3 158% nt656G del orconv 17 47.2% nt656G 9 25%
8 42.1% 8 L307+T 2 5.6% R356W 2 5.6% P30L
nt656G / del or conv 3 15.8% 8bp-del 1172N Q318X nt656G V281L V281L
nt656G / 8bp-del 1 53% nt656G/L307+T Q318X R356W 1 28%
1 53% 1172N /del or conv 2 10.5% 3-4
1172N / nt656G 1 5.3% 31 [
15 del or conv 3 SW 3 I 13 SW 10 S\
3 20% nt656G 2 13.3% 1 NC 2 Il 3 SV 3
del or conv / 8bp-del 1 6.7% de or conv / 51 I 8 SW 6 sV
L307+T 2 13.3% de or conv/ Q318X 1 2 I 6 SW 4 Sv 2 v
6.7% deorconv/R356W 1 6.7% nt656G 1 sV 1 52
4 allele
21- %
alele
del or conv 11 (27.5%) 17 (47.2%)
8bp-del 1 (2.5%) 1 (2.8%)
L307+T 1 (2.5%) 2 (5.6%)
Null 0% Q318X - 1 (2.8%)
R356W - 2 (5.6%)
Cluster - -
V2811 +Q318X +R356W - 1 (2.8%)
5y nt656G 24 (60.0%) 9 (25.0%)
0 Nt656G+V 2811 - 1 (2.8%)
B 2~10% 1172N 3 (7.5%) 1 (2.8%)
P30L - 1 (2.8%)
~750,
25~75% V281L - -
40 (100%) 36 (100%)
1 21-
5-1 5-2
[ Il I \Y [ 1] 11 v
SW 3 10 - - 13 SW 6 4 - - 10
SV - 1 3 - 4 SV 2 2 - 1 5
NC - 2 - - 2 NC - - - - -
3 13 3 - 19 8 6 - 1 15
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alele
63.3%

130

nt656G

77.8%
21-OHD

dlele
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CYP21B

Direct-sequence  *©

3)

60.0% 37.3%

30.4%

Yupic Eskimo 1/282 1) 6.
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Genetic Diagnosis for 21-Hydroxylase Deficiency
by Convenient Gene Analysis
~ Diagnosis of the CYP21B Gene in Thai and Peruvian Patients ~

Atsushi Mikami, Masumi Tagawa, Yoshikiyo Mizushima, Yuji Sato, Kozo Fujita,
Masaru Fukushi !, Toshihiro Tajima 2 and Kenji Fujieda 2

Molecular diagnosis was carried out in 27 Thai and 30 Peruvian families affected by 21-hydroxylase
deficiency using convenient gene analysis based on polymerase chain reaction. The responsible mutations
were characterized in chromosomes of 21 (77.8%) Thai and 21 (70%) Peruvian patients. The genotypes
were also determined in 19 (70.4%) and 15 (50%) of Thai and Peruvian patients, respectively. The clinical
manifestations of those cases were well correlated between their disease severity predicted by genotypes and
phenotypes of 21-hydroxylase deficiency. The most prevalent impairment was nt656G mutation in Thai
patients (60%; 24 of 40 chromosomes characterized), and deletion or large gene conversion in Peruvian
patients (47.2%; 17 of 36). The mutation spectrum of each group showed distinctive patterns, and differed
from those of other nations reported. This suggests that the origin or the evolution of the CYP21B gene
obviously varies among races.
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