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Abstract:  Objective ~ To understand the genetic etiology of children with global developmental delay (GDD)/
intellectual disability (ID) in Ningxia region,in order to provide a basis for early diagnosis and intervention of the disease.
Methods A total of 239 children with GDD/ID who met the standards and were treated in the Children’s Rehabilitation
Department of the First People's Hospital of Yinchuan City from January 2018 to February 2023,aged 0 - 14 years, were
selected for testing using WES. Clinical data of positive and partially negative children were collected for summarization and
statistical analysis. Results A total of 62 positive children were screened out, with an overall detection rate of 25.97% ,
including 12 cases of CNV and 50 cases of SNV/indel. Among them,there were 57 cases of GDD and 5 cases of ID.,with a
male to female ratio of 32:30. Significant differences were observed in the main clinical phenotypes between positive and
partially negative patients (P <C0.05), including facial deformities (y* = 26.07), epilepsy (y* = 6.61), delayed motor
development (y* =42.43), abnormal muscle tone (3* =17.90), and autism (y* = 15.49). Totally 98.39% of positive
children had delayed motor development. There was no significant difference in the degree of intellectual disability between
the positive CNV group and the positive SNV/indel group (P>>0.05). Conclusions The etiology of GDD/ID is complex.,
with a high proportion of genetic factors. WES testing can improve the detection rate for children with facial deformities,
epilepsy, delayed motor development,and abnormal muscle tone, while the detection rate decreases for children with autism.
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Tab. 2 SNV/indel of P and LP in positive WES results
ity AN Ag S A VR /w3 B YIRS W /A ) AR
1 STXBP1 chr9:130439035/¢. 1359+ 3(IVS15) A>C % /AD/LP SRR B LR M e 4 T/ R
2  TCF4 chr18.:52896231/c. 1726C>T.p. R576X Wik /AD/P Pitt-Hopkins ¢ & 4F /1 B
3 TCF4 chr18:52928732/c. 955C>T:p. GIn319* % /AD/P Pitt-Hopkins Z8 &1k /5 JE
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8 ATRX chrX:76944337/c. 568C>T:p. Prol90Ser Bk /XL/LP XM 48 - T R LSk IR T 2R B AR/ h
9 VPS13B chr8:100865780-100865790/¢. 10238 _c. 10248 B % /AR/P BEHRLR G0 /R B
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o i A7 AN B K RS R/ T
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36 HKI1 Chr10:71144134/c. 1580G>A;p. Arg527His #3%/AD/LP L Tl o R S B R 2 R
37 COLG6A2 chr21:47536566/c. 929G>A;p. Gly310Asp B3 /AD/LP Bethlem L35 1 %Y /5 BF
38 CYP2U1 chr4:108866560 108866561 /c. 925 926del; L3/ AR/LP B Y B S L R R P O 56 A /A TR
p. Leu309Glyfs* 2
chr4:108866192/c. 557G>A;p. Argl86His # 3% /AR/LP
39 TSC2 chr16:2138294/c. 5227C>T:p. Argl743Trp ik /AD/P TSC2/ & &
40 DPAGT1 chrl1:118968692/c. 790G>>A.p. V264M AR/LP JeRMEERALHE I Y/
41 CDKL5 chrX:1862050/c. 1006C>T.p. Q336X Wk /XL/P LG B ) LAY P s 2 AU /A R
42 IDUA Chr4:1003124-1003124/c. 1492del: p. A498Qfs* 27 X H:/AR/LP B Z Wit BUE Th &Y/ & B
43 ASXL1 Chr20:31023411/c. 2896G>T:p. Gly966Ter ik /AD/LP Bohring-Opitz Syndrome/ i
44 TBL1XR1 Chr3:176755961/c. 787-1G>A % /AD/LP AR F IR 41 B/
45 SCNI1B Chr19:35039259/c. 590+1G>A Wik /AD/LP 4 By PRI £ S PR SR B RE 1 R/ e
46 KCNQ2 Chr20:62038343/c. 2273del:p. Gly758Alafs* 172 AD/LP T R P A 7 R/
47 MAP2K1 Chrl5:66729163/c. 371C>T.p. P124L ik /AD/P Y (o A 8 3 A% 0 T R PR 25 A AR/ R
48 NSDI1 Chr5:176678855/c. 4765+1G>T Bk /AD/LP Sotos Zi A 1E/ H BEE
19 UNC80 Chr2/c. 5455A>T:p. Serl8 19Cys # 3% /AR/LP WL IR BK S 3 (A HE 2h 3 28 R IR T 45/
Chr2/c. 5835G>C:p. Glul945Asp A 3% /AR/LP LRES
50 TUBALA Chr12:49580124/c. 344T>C;p. 1115T AD/LP G i =1 W3 3 Ay /o

I 8 A% 5 6 50 A HE PR 58 A8 HE AT 3 28, H e
{6, & & PE < % Cautosomal dominant inheritance,
AD)32 A, B Yy o K & Mk 95 9% (autosomal recessive
inheritance, AR)10 P, H P& S MEESLEGTF
M2 Aol A8 5 X B AL PSR (X-linked heri-
tability, XL 8 4>, 50 il LA 44 BT TR
F 1 WES, H 1 32 524 de novo,8 fil>k A T4 RERL
T B¥ AR 4 Bk A BESE 44 1R LR A 27 4]

1 AD, H v 24 ] 24 de novo, 7 AD H 5 tb Ry
88.89% . AMWF5¢ M GDD/ID 1 AR 5 20% , i f%
OB B0 22— B i 27. 27% ., FE3X 50 {91 i
LA 59 A G BT A A 29 ANHE CRZE 12 AT
UGS 8 ARSI RE 6 N BTHEGE 4 AN B

2.2.3 BHHE CNV 2L FBH M SNV /indel 28 1 1 R
FRIZESR  HPE CNV 4R HME SNV /indel 41/
ZIGRR A 22 57 G E R L (P>0.05), W3k 3,

*= 3 BHME CNV 40 FHPE SNV /indel 2H 14 % ULl PR 2 89 b e (], %)
Tab. 3 Comparsion in common clinical phenotypes between positive CNV and positive SNV /indel group(n, %)
I PR A FA: CNV 241 (n=12) PR SNV /indel 41 (n=50) ¥ Al P FI L (%)

Rk TR 25 3(25.00) 14(28. 00) 0. 00 1. 00 27.42
| 2(16. 67) 10(20. 00) 0. 00 1. 00 19. 35
KiEHNEEHRE 12(100. 00) 49(98.00) 1.00* 98. 39
WLk 1 5% 6(50. 00) 33(66.00) 1. 06 0. 30 62. 90
B %N 1(8.33) 4(8.00) 0. 00 1. 00 8.06
DA i 2(16.67) 5(10. 00) 0.02 0. 88 11. 29
e KA O ESG 0(0.00) 5(10. 00) 0.57"* 8.06
Kk PR G R H 7(58.33) 26(52.00) 0.16 0. 69 53.23
71N 3k e I 0(0.00) 5(10. 00) 0.57* 8. 06

¥ . * Fisher & V) #E %k

2.2.4 PHHEARFBHEAKERZRE KROFR
Ha A PR %R 52 38 1938 B PR s L. BHYE 4 53
A3 BAME AL A T YR IR KB sk B R ULk

S OMAE RS Hh R L 2R A T (P
0.05). W% 4.
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Tab. 4 Differences in common clinical phenotypes between

positive and partially negative groups(n, %)

i P 2 A PHPEZE (n=62) B I (n=119) y* i PfH

IR I 25 17(27. 42) 2(1.68) 26.07 <<0.001
bRl 12(19. 35) 8(6.72) 6.61  0.010
KizshEHFBR%E  61(98.39) 58(48. 74) 42.43 <<0.001
WLk J1 5 39(62. 90) 36(30. 25) 17.90 <<0.001
SN 5(8.06) 3(2.52) 1.79  0.180
PR A 7(11.29) 47(39.50) 15.49 <<0.001
56 KA O JE S 5(8.06) 3(2.52) 0.18  1.790
S FALRE S 33(53.23) 49(41. 18) 2.39  0.122
N3k I 5(8.06) 4(3.36) 1.04  0.300
2.2.5 PHME CNV 4 5 fH4E SNV /indel 2% /7 &

AR LA ABFSEMHE CNV 4 dig B 7 B s
2 ) P EE A ) EERE S ) LB R R 1 L BHAE SNV/
indel 4042 B 6 ] v B 12 M) L F B 29 i) A TR R
34, iz M Wilcoxon & Fl 4G 5 Lb 4, BHE CNV 4
FIPHPE SNV/indel 20 (9% 7 e fid 42 B2 L 22 % K41t
HE N (P>0.05), PRA P HEE ) R 5
s 75%.82% . AT i A 80. 65%

3o 8

GDD/ID 35t 1% 2 95 BB AT 5 B 5 o 1 AN )
KAV ZAAATEA R FE st B S B R
JELE, S A M ARRHER GDD/ID LT WES K
M, BARIE Wi % 25. 97 % , 5 BE A A 9 45 SR — 30,
AR A CNV 5 SNV /indel 8y LI h 6125,
SNV/indel H fi it & F CNV, % B WES 7& £ Il
CNV Fii A R B . B v, b & R 5 2 0 8
HE L E P ARE A WES S8 20 8, il BUANS 7 %
O CNVH,

3.1 PA= LP # CNV £ R 54 CNV 25 R R
HETESS — {7} 15q11. 2-13. 1 B2 Fl 1p36. 33p36. 32
B4 3, Yuan 5 0F5E & BT E AT 5 17 P g
LP [y CNV Ht 4 48 %14 15q11. 2-q13. 1, 7q11. 23,
22q11.2 . 16pll. 2 1 17pll. 2/1q21 X K., H A
WEgErh 15q11. 2-q13. 1 e 2k 75 & WE1E 0F 58 25
1M 1p36. 33p36. 32 G2 7E A ML 45 22 , %5 J8 Ml Bl 2 [i]
22558, AR CNV B BeRK/NE 1.4~
20.03Mb, 5 Lee % By RF 58 K L2 95. 4% B P
CNV #8>500kb — 2. WEA: & [ 2% ¥ 645 & B
R 7.15.16 FI 22 A T H Z K CNV, K WF 545
RERfaik15.1.22 gL, Lk R
A 55 Hb 3 P A — A2 A A DG

3.2 P A4 LP # SNV/indel & £ 5> ¥ HEHXZ
WES 1 & AD 9 % 2 1, de novo (& Lt 88.89% ,

59T de novo 7E AD v 5 bk 87 % — &k,
ik E . AD 7 GDD/ID Ho il Ry 13% ~39 %1,
AR ¥£ GDD/ID H. 5 h 10% ~20%" . A Bff 5% 45
et AD (1 64 %6 38 T RE A AT A5 SR L SR AT g
SERE WES B2 W H 8ok B 22 1087 A 3o 748 =
i KB L1 de novo KZ 8N AD, H b nl g S 80 4
FThE . T AR (S 20%, J8 T BF 9T 45 3 i
i E AT RE S M SCAL R R A G, o 7 E b ab 7Y
S O 325 b DX A R /D B IR R R AR b, 32 Y b S Ak ST
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