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Clinical phenotypes and copy number variations in children with microdeletion and
microduplication syndromes: an analysis of 50 cases
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Abstract: Objective  To investigate the association between genotype and phenotype of microdeletion and
microduplication syndromes (MMSs) and the pathogenesis of pathogenic copy number variations (CNVs). Methods A
total of 50 children with MMSs diagnosed by chromosomal microarray analysis (CMA) from June 2013 to September
2015 were enrolled, and the clinical manifestations and features of pathogenic CNVs were analyzed. Results  The
main clinical manifestations of children with MMSs included mental retardation, developmental delay, short stature,
and unusual facies, with the presence of abnormalities in multiple systems. There were 54 pathogenic CNVs in
total, consisting of 36 microdeletion segments and 18 microduplication segments, with sizes ranging from 28 kb to
48.5 Mb (mean 13.86 Mb). Pathogenic CNVs often occurred in chromosomes X, 15, and 1. Conclusions  The
clinical manifestations of MMSs are not specific, and a genotype-first approach can be used for diagnosis. Mode of
inheritance, type of recombination (deletion or duplication), size of segment, and functional genes included helps with
the interpretation of CNVs of de novo mutations, and in-depth research on rare pathogenesis may become breakthrough
points for the identification of new MMSs. [Chin J Contemp Pediatr, 2016, 18(9): 840-845]
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WA 42k X i o B AT R B R, R A G
K145 ( chromosomal microarray analysis, CMA )
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E¥E 2T R (mental retardation, MR) . A5
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Prader-Willi ZE & 1F; 22 5 Ye ik | #0% M CNVs
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*& 2 50 5l MMSs 9% CNVs &R 4547

5 TR LR G AE TR LA AR PEMAE B LR
1 A 1p36.11 5 4%  1p36.11 33 kb PIGV,ARIDIA
2 1p36 BRLERAE 2 1041 H 1p36.31-p36.13  13.64 Mb
3 1p36 BRLERTE & 4%  1p36.31-p36.21 9.1 Mb
4 1p36 BURLEATE 5 2% 1p36.33 2.2 Mb
5 1q21.1 EE LA 5 4% 1q21.1-q21.2 1.7Mb  PRKAB,FMO5,CHDIL
6 1q21.1 ERE LR AAE 5 2% 1q21.1-q21.2 2.1Mb  HYDIN2,PRKAB2,FMO5,CHDIL %
7 Bk 3q27.2¢39 7B 1% 3q27.2-q39 11.3Mb 92 NJE
8  Wolf-Hirschhorn Z5431iF 7 81T H 4pl6e3 8.6 Mb
MER 12q24.32 12q24.32 4.9 Mb
9 5ql4.3 BRLEAE B 1264 5q14.3 3.6Mb  MEF2C
A
10 Sotos ZEATE B 1%  5¢352-q35.3 1.9Mb  NSDI
11 Sotos ZEATE & 94MH  5¢352-435.3 1.1Mb  NSDI
12 Sotos ZEAIE s 1%  5¢35.2-q35.3 20Mb  NSDI1
13 lkok 6p25.3 % 5%  6p25.3 2067 kb IRF4,FOXCI,GMDS
i # 4 20p13 20p13 3843 kb
14 fflil’k 6q23.2q24.1 % 3% 6q23.2-q24.1 62Mb  EYA4,MYB,AHII,PEX7
15 Williams-Beuren ZE & 1iF © 7% 7q11.23 1.43Mb  BZAI1B,ELN,LIMK1,CLIP2,GTF2IRDI,
CTF21
16 R 7q21.1121.2 « 3% 7q21.11-q21.2 15 Mb
17 Silver-Russell/ 23R £T 2k 5E b’s 3% 7q22.3-q36.3 159 Mb
18 oy 8q —IRLEARAE & 19%  8ql3.3-q24.3 74.6 Mb
R Xq13.2¢23.3 Xql13.2-q23.3 333 Mb
Bk Xq22.3q28 Xq22.3-¢28 48.5 Mb
19 iR 8q4.3 L) 4% 8q43 24Mb  SCRIB,PUF60
20 fERG 9933.1 E 4% 9q33.1 28kb  ASTN2
21 AR 10q21.2q21.3 e 4%  10q21.2-q21.3  5.6Mb  TRIB8.REEP3
22 Potocki-Shaffer 5k % 1017 1ipl12 73Mb  EXT2,ALX4
23 12p RUGLEATE % 12%  12p13.33-p13.31 6.5Mb  CACNAICFBXLI4,ERCI,
24 AR 13q14.11-21.33 & 9%  13ql4.11-q21.33 25Mb
25 A 13¢31.3q33.1 &L 1% 13q31.3-q33.1  9.5Mb  GPC6.ZIC2
26 Prader-Willi ZE5 1 B 14HH 15q112-q13.1 5.8 Mb
27 A 15q11.2q13.1 9 1% 15q11.2-q13.1 58 Mb
28  Prader-Willi ZE5HE I 1%  15q11.2-q13.1  5.9Mb
29 Prader-Willi 54 1E L 1% 15q112-q13.1 526 Mb
30 Prader-Willi ZE451F 'S 1% 15q112-263 80 Mb
31 MEE 15q16.1-21.2 5 16 %  15q16.1-q21.2  6411kb FBNI
32 15q #r =AREEAE B O54MH 15q23-q23.6 34.5 Mb
33 16pl13.11 fll R EEAAE & 84 H  16pl3.ll 1.1Mb  NEDI,MYHI11,ABCC6
34 ik 16p13.3 B O1%34 16pl33 263kb  RBFOXI
A
35 17p13.1 ERGHMHERL T 5% 17pl3.1 1.5 Mb
36 17q R ELELGHIAX B 188 17q25.1-q253  6.549 Mb
37 18q BRERGIE “ 2% 18q22.2-q23 104 Mb  NETOI1,FBX015 %
38  Diamond-Blackfan #% il B 74 19q132 1.6Mb  RPS19,ATP1A3MEGF8
39 Pitt-Hopkins ZE31iE ks 2% 19q21.2qq21.32 62Mb  TCF4
40 DiGeorge ZEATE I 2% 22qll.21 3.1 Mb
41  DiGeorge A1 Li) 8%  22qll.21 2.8 Mb
42 DiGeorge ZEAE 5 6%  22qll1.21 2.9 Mb
43 TR 22q13.1 e 2% 22q13.1 1.246 Mb  PLA2G6,S0X10,TRIOBP
44 Xpll2 WMERLEIEAEX 5 2% Xpll.22 564kb  SMCIA,RIBCI,HSD17B10,HUWEI
45 R Xp22.33 e 16 %  Xp22.33 7.009 Mb SHOX
46 fif - #5 FC B 61MA  Xq22.1 951kb  PLP1
47 X EBI—E R B I B Xq27.1-q272 27Mb  SOX3.F9
M F IX =
48 MECP2 fi & & Z5 & 1iF 5 1% Xq28 505kb  MECP2
49 MECP2 T & L5 &1 o154 Xq28 345kh  MECP2
A
50 MECP2 (& E LAk L] 104  Xq28 520kb  MECP2
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