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Clinical application of single molecule real-time sequencing technology in
gene detection for a child with 21-hydroxylase deficiency

ZHAO Wei, WANG Fang, LI Jiashan, LIANG Siying, MIAO Yan, JIANG Nan, LI Shuo
( Genetic Testing Center, Qingdao Women and Children’s Hospital Affiliated to Qingdao University,
Qingdao 266034, Shandong, China)

Abstract: Objective To determine the molecular etiology in a child with 21-hydroxylase deficiency using single mo-
lecular real-time sequencing (SMRT) , and explore its clinical application for gene detection. Methods SMRT tech-
nology was applied to perform long-read sequencing on the candidate gene for congenital adrenal hyperplasia in the
proband, and the results were compared to those obtained from multiplex ligation-dependent probe amplification
(MLPA) and Sanger sequencing in the family. Results The SMRT results revealed three pathogenic variants in the
proband’s CYP21A2 gene, including two tandemly arranged gene copies on one chromosome (one CYP21A2 copy with
¢.955C>T mutation and the other CYP21A2/CYP21A1P chimeric copy with a ¢.1069C>T mutation) , and a deletion of
the CYP21A2 gene on the other chromosome. These variants were consistent with the results obtained by MLPA+Sanger
sequencing in the family, and the arrangement of the CYP21A2/CYP21A1P chimeric gene was clarified. Conclusion
SMRT technology can identify gene copy number variations, structure variations, and chimeric genes, providing more
valuable information for genetic diagnosis and carrier screening of 21-hydroxylase deficiency.
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Figure 1

IGV plots of the SMRT results showed CYP21A2 gene variations of the prover

A: CYP21A2 gene carried c.955C>T heterozygous mutation showed in black box; B: CYP21A2/CYP21A1P chimeric
gene carried c¢.1069C>T heterozygous mutation showed in black box; C: The left half (in the black box) was mostly
mismatched with CYP21A2 gene, while the right half was matched with TNXB gene, indicating CYP21A2 gene deletion.
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Figure 2 Pattern diagram of two alleles arrangement in the proband
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Figure 3 MLPA results of the proband and her parents
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JEUEF ALK CYP21A2 SR 57T ¢.955 C>T - 2.4 ﬁﬁtmﬁ SMRT %5 5 Sanger Il 7 25 R 3ttt
B S, HBE A g R S R LR 2 1A SMRT #5215 Sanger Ml Fp 45 R — 2, ¥k ke
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AR R E U 1 1R 201, 4275 T Exon8 = ¢.1069C>TZ+ A48 % LA 5,
B3 A8 S BT TR B 48 DL TA] B SR 763X AL 4,

A CYP2142HEH ¢.995 C>T
CYP2142 A GCAGC GACTG CAGGAGGA GCTAG

/\/\WA/\A/\/\/\ANW\N\/M\A
el

A G CAGCGACTGECTAGGAGGAGCTAGCG

¢

A G C AGCGACTGECTAGGAGGAG CT AG

A GCAGCG  ACTG CAGGAG GAG CT A G

B CYP21A23EHA ¢. 1069 C>T
CYP21A42 T GCTGC GCCT G C GGCCAGT TG T G

Pl

TGC TGCG cCcT GCTGGCCA GTTGTG

S

T GCTGCG CCoc T TGGECrcgcGcgoccAGT T GT G

LAY

T GCTGC GCCT G C GGCCAGT T G T G

El 4 ZKZ& Sanger 45 5%
AR IR SEIEE MR ¢.955 C>T Je a8 5 B §i kT SCilE & FSC R HE ¢.1069C>T A28 5, il F) 2
A
Figure 4 The Sanger sequencing results of the family
A Both the proband and his father carry the ¢.955 C>T heterozygous variation, as indicated by the arrow; B: Both the

proband and his father carry the c.1069C>T heterozygous variation, as indicated by the arrow, while the mother does not
carry them.
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Figure 5 Comparison of SMRT results and Sanger sequencing results at mutation sites
A ¢.955C>T heterozygous variation; B; ¢.1069C>T heterozygous variation.
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DRI A S0 A8 S 15 2 48 DL 5 1) AR TR AF DG

XFP CYP21A2 H PN H &5 RG24 1Y) 25 7 4 g
TEWEU S R rp | S5 S AT A AT g & 28 R
T A S — R AR AR AS BT (— SR R 3
2 A4S CYP21A2 #5011 AN DLIES 55 1 A48 D14
WEOR M) o AR IR ILARAR A 5K 1 X i A 7R
FIES: SR A BE PRI 2K %) B RY A 7= FiT 12 W B oy
MLPA +Sanger M ¥ J5 %, BEWE /3 il K i 2k B F4C TR
FIBRR AR 55 25 5 W T 1 46 o7 6 DR 359 34 1 Sy 35005
P, TR 2 DR 20 3%, MLPA+Sanger il /7
751 B S A R I DL R 2R A 7 SR | G I R
R B A7 AE — 2 1 JR PR

AMFFE L SMRT XF5GIE# CAH 1k 3 K
FF TR, R B 8.45 kb ~10.85 kb, Il 5 1%
J& 80x~100x, SMRT 43R SZH L S 4 5 e i i)
IR S TR — TR 1) X Y6 BT € R 2 B (1], S A
SEA A R AR AB R TR = A T B
HLI, AT DATE 2 2 65 9 I P v B0k 2 1E 15 YT
WER SRR 99% ' BB RS RN v R e = AR
TN ) S S A 34, AT DL S PR AE B reads FR AR 15 4
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