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Genetic etiology analysis of 1096 patients with intellectual disability or global
developmental delay based on whole exome sequencing
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China

[Abstract] Objective: To investigate the molecular diagnostic value of whole exome sequencing (WES) in the genetic etiology of
intellectual disability (ID) or global developmental delay (GDD) and to analyze of genetic characteristics in the Chinese cohort.
Methods: Patients with ID/GDD who were enrolled in Children” s Hospital of Nanjing Medical University from January 2019 to
December 2021 were selected as the study objects. Inclusion criteria adhered to clinical guidelines for significant developmental
milestone delays, with exclusion of non-genetic factors Ce. g., perinatal hypoxia, infection, metabolic abnormalities). We retrospectively
analyzed sequence variants and copy number variations (CNVs) detected by Trio- whole exome sequencing(Trio-WES)or proband-only
WES, classifying variants according to the American College of Medical Genetics and Genomics (ACMG) guidelines, with pathogenic
(P)/likely pathogenic (LP)variants defined as positive results. Results: 1 096 patients with ID/GDD ranged in age from 1 month to 15
years, with a median age of 24 (12, 48) months, including 716 males and 380 females. The overall positive diagnostic rate was 35.31%
(387/1 096) , with monogenic variants identified in 271 patients and CNVs in 116 patients. Among the monogenic variants, MECP2
gene was the most common one (12/271, 4.43%) , primarily associated with Rett syndrome, followed by SYNGAP1 and DDX3X. For
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CNVs, 5.17%(6/116) patients were aneuploidies, with 7q11.23 deletions (associated with Williams syndrome) being the most common
(8.62%,10/116). Autosomal dominant inheritance accounted for 71.96%(195/271) of monogenic variants, while X-linked inheritance
represented 19.93% (54/271). Sanger sequencing confirmed de novo origins in 68.27% (185/271) of detected variants. Clinical
phenotypic analysis demonstrated a significantly higher positive rate in isolated ID/GDD cases compared to those with comorbid autism
spectrum disorder (ASD) or attention-deficit/hyperactivity disorder (ADHD) (P < 0.05). Conclusion: The combined analysis of WES
and CNV significantly enhances the molecular diagnostic yield for ID/GDD. High frequencies of MECP2 variants and 7q11.23

deletions represent high-frequency findings in the Chinese pediatric cohort. De novo variants constitute the primary genetic etiology in

this cohort. These findings support the implementation of WES as a first-line clinical diagnostic tool for ID/GDD.

[Key words] intellectual disability; global developmental delay; whole exome sequencing

77 B 15 Gintellectual disability, ID)/4x [l 14 &
B IR 2% (global developmental delay, GDD) s ), % #if
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(The Chinese Human Phenotype Ontology, CHPO)#44,
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JeEF AR WES §U0000 £ ) LA A 1 DNA #E4T
K, %K & WES (Trio-WES) X £ )L &% 52 BEAM A 1fi
DNAZEATAE . (DDNA S R L —HE DY £ — 4
(dipotassium ethylene diamine tetraacetate, EDTA-K,)
PUESN 8 I 2 mL, {58 FH I 25 PR ZE A b & R G
&5 CRARD L HUEE K 240 DNA. @ SCPE R 2 - SR
IDT A 7] xGen® Exome Research Panel v2.0 4 SRR £}
55 gDNA P e H BEAT WA 2% 55 1 H AR X 25 DNA
A BCE R, M A AR T O, A v Nk A
19 396 A FE D5 (1 4 5 X K% & 23 AE B X . QI Fr -
JH 1T illumina 23 & NovaSeq 6000 2 71 7430 iE 47 55
RN (PE150).
123 M348 5 947

M 7 7 55 Ensembl 2 2% 3 [K] 2 GRCh37/
hg19 LEXT, Af F GATK 14473 #7 Hi SNP Indelo %A
0 381 PRy v o AR S HEAT %% KA P (i dbSNPL T A
H N2 ExAC ESP 54505 £ 2 K OMIM L HGMD
ClinVar %) [() S BEVE B . 18 B Provean. SIFT. Poly-
phen2-HVAR. Polyphen2-HDIV . M-Cap- Revel . Muta-
tiontaster 55 £ [ 45 14 T 2K £ , MaxEntScan 85 1] iz
A TR B A 45 of S T R HEAT 4 AT, BRI R R
ST RAFNER. KUFRFIEZS%RF5
hg19 K 2 5% EE, 100 kb Az BA B IX TR K /N 1 5 DL
AF 5% (copy number variation, CNV) f§ H§ CANOE.
CNVnator. DeviCNV . ExomeDepth /5 2%} #h i 7 [X 45,
BRI Ak, IE 5 (R PO X BEFEAS LA AT 2 4
AN DX TE] FR) 98 DU, 22 Je R AR DX AR [R] 9% DB A 2
TRHATIERRAT 100 kb KU EIXTER/NE CNV. 53
HT CNV X [8] Jr €14 () = A, S BK Decipher. ClinVar.
OMIM S5 HH G , VERE CARIE P FE R . ARHEVE
BEAB B IR PS5 27 5 VR 52 CNV B HE K. [
I IE I WES BRSO i) 70 B e Ah U L iR i AL .
124 ZHR&HE

Fr 51132 S 1 R 0 2 2 B AR BF 0 M 26 [ P2
gL o 5 L R 40 %7 % 2% (American College of Med-
ical Genetics and Genomics, ACMG) Il /R 5 /i

CNV 22 5t (1173 bR S 25 ACMG A ClinGen f] CNV
(AR IR S B ARBRUES . BRI RS R
ACMG br#fE5r A 5 5544 : BUW P (pathogenic, P) L 1]
fe 30U M (ikely pathogenic, LP) < Il R & XA B
(variant of uncertain significance, VUS) . 7 fig & 1%
(likely benign, LB) F1 & ¥ (benign, B) o A< 52 H1 BY
1 70112 W 1 BEAE S8O LB 96 P AT LP AN 55 40 1
B1|AZ 5 A1 CNV o
1.2.5 —&XM 5 (Sanger M )

K H Sanger Wl 7> %7 WES & 0 21 1) 4% S 3t 17 56
E, PRI ECHE AT 52 1% A AR S ok U B H Fm 2k K]
RANL R, W 514, 81 ] TAKARA EXTaq
fit (50 WL PCR & Z09 19 B LA A B A ) DNA
Fr B Al @it ABI 3730 XL ASCIEA T 43
Mo FEAILERNTS 25 5 AR A SnapGene A4 5E AR -
13 %itgss

K SPSS29.0 BAFHEAT Grit 0, tH B BERY
(1] 1F 2% 4 38 i Kolmogorov - Smirnov £ 56 H] 5 (P=
0.05 J9FF & LA 73 A1), D2 73 A1 B4 LA b A £ ()Y
IILEO LM (Pas, Prs) 13275, T B8R BIH CE
F[n(%) 1Rw. HRILECRH R, P < 0.05°4
ERA GRS
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2.1 10961 % I)Lls R &AL R

1 096 {712 LA 234451(21.35%) 9 1D, 862 11
(78.65%) N GDD. 61 11| (5.57%) & )L A I 45 ik
7%, 13441 (12.23%) & I EP, 245 451 (22.35% ) i & 5
% %R 5, ASD 120 %1 (10.95%) ; ADHD 294 1
(26.82%) , F & 7 135491 (12.32%) , Lo iF 5755 77 45
(7.03%) , "B W J2 6 PR 2 40 53 19491 (1.73%) , AE 5
RGRH 1501(1.37%)
22 AR FLER

£ 1 096 1] ID/GDD F& LI 8L 43 b, F T
WES &5 5, JE 271 491 58 ) L3y © 0 350 B R 1A
A A 11645) B LT CNV. 76 271 Bl O %0 E
Jog BRI R AR e BB L A H 287 MR SR, LA 1384
P&, 149N LP 2% . 116 6] CNV )L L4 H
18NN R, fFE 10241 PEE, 16 N LPEL . (K
for Y P AT LP PN S5 24 10 7 51078 S 0 CNV N BRI 2
W70, WES 78 1D/GDD H 538 R AR 55 B 12 B RN
24.73%(271/1 096) . WES £ ID/GDD H ] CNV FH 4
2 N 10.58% (116/1 096) » 2E # W0y iZ 41 1D/
GDD &L SRS T3 9 35.31%(387/1 096) .
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22.1 ID/GDD & J)U# K R & 769 4% 7 X & E A%

MR i R 1A% T 26) 271 ) B8 ) LR (R A
HEAT 932, 2191 9 e AR a1 182 4% (autosomal re-
cessive inheritance, AR) , 195 %] 4 & 4L (6 44 2 14 15
1% (autosomal dominant inheritance, AD), 144 4 X i&
4t Ba P 5 1% (X -linked recessive inheritance, XR) ,
31 %y X % B 4 a8 4% (X-linked dominant inheri-
tance, XD, 9B X &8 8 1% . LAk, A 1418 JLIH
i} 4% 47 PPP2RSD (OMIM: 6016465 AD) 3 [X 45 53 Al
FRMPD4 (OMIM: 300838 s X 328 ) 3 [K 45 5, [K] gt o
MWHNA—RFE (KD, X445 FEEEIL HKRZ
Wr 4 GDD. Trio - WES & 3 % & )L [F] B 45 7
PPP2RSD % [A] ¢.598G>A/p.Glu200Lys 2% £ 25 57 il
FRMPD4 % [X] ¢.957T>G/p. Tyr319Ter - & 148 57 .
A B AL AN AD, R W, gnomAD A B 73 A i i
FEZ 451 1D RIS L il o Al R 28 s )5 e A%
WA XES, R M gnomAD A B 43 Afi AT EE A SC#k
il . 22— AT IRAE , X PR S5 3 R A AR
(de novo). %R ACMG VFE, XN I PEELR

#1 2N PIBERERE)LEEEAGITR
Table 1 Statistical table of inheritance patterns in 271

children with monogenic variations

Inheritance pattern Number of cases Percentage (%)
AD 195 71.96
AR 21 7.75
XD 31 11.44
XR 14 5.17
X-linked 9 3.32
AD+X-linked 1 0.37

AD: autosomal dominant inheritance; AR: autosomal recessive in-
heritance; XD: X-linked dominant inheritance; XR: X-linked recessive

inheritance.

TELLAD Mg AL 77 X ID/GDD &L, RIA
1 1 [FI s 45577 CNOT1 ZE K| (OMIM: 604917)¢.3413G>
C/p.Arg1138Thr 4% & 42 5 Al GRIN2B % [X] (OMIM:
138252)¢.2285A>G/p. Tyr7162Cys 2+ &2 F o Xl Ay
1% 48 )L, IR 2 WA GDD 12 8l & & iR & AL
5K JTURR o AL 7 # A de novo, A WL gnomAD A
T o0 A FEE AR SCRR RS , ACMG W2 N LP. 5 1 41
1 % 4 8 LR R R BN GDD, £ R #5080 oA 1 0 1
Bfg . dih 5 KATOA LK (OMIM: 601408) (¥ 7 A
FABAE 5, 73N ¢.3108_c.3119del AACTATTTCTGA/
p-Glu1036_Glu1040delinsGluffc.3147del T/p.Phe1049

Leufs*13, 48 5 R IE TN de novo, &K L gnomAD A
A3 AT AERAE SCHRARIE , ACMG PF-28 5 ) A LP A1 P

E 271 451 B0 KR DR AR S A i L (n=3)
25 AN A5 S5 5L K AL F5 MECP2. SYNGAPL. DDX3X %%
(£ 2), R =N MECP2 RE K, 3% 1241 (4.43%,
12/271) « MECP2 2 [F R 48 = % 3 B Rett £5 & 1iE
(OMIM: 3127500 , & 4% 77 :0 4y XDo A& t 1) 12
MECP2 75 53 fHPE B LY N 5 % BAR %, SR Vu
RNIONH~4% . 1241 8L H 11> MECP2 48 57
AL BLHE 3 AN SUTRAR L 4 A b 5 AR 4 AN RS 1Y
RAZ, 3579 de novo. 3 BIEE LR A E L 241 A
RKIUNHLEGDD, 1 6K GDD & 3 ASD. b
RIS RN H N RMEANBREZER, ZH
BLER 7 GDD bk & HoAl £ 7Y, 40 EPL #v i B
J WLk T390 By 5 2B 2 AT ) S AR (R 3D .
A W) L AR 3 c.916C>T/p. Arg306Ter 58 45 if
R, RN GDD 4 3F ADHD.

XoF 271 451 B TR AR S £ ) LI e sk gk AT [ e
ST, 248 MR RFFEEAE L 5, A 23N KR
S/ DA BIRE A TCIE 2 28 SRR . 48 Sanger M 756
iE , 68.27% (185/271) 11 5% Z& H AL M £ de novo 2%
o #BE—B M BoR, AD B R 78.97% (154/
195) 4 de novo, 1 10.77% (21/195) F Y5 T 2 £F (4
7 IR I AN [FI R B2 (R R A s 78 X EB AL
K ZH,55.56%(30/54) A de novo, 38.89%(21/54) {]
A2 5K T BRI F A R A R R
e AL, AN 1 548 45 PCDH19 3 [A 48 53 1) BF 555 2 80
HJeE# — B IR R I . ASHIE 78 45 AL SE, de
novo A& A 78 BAF1 HH TD/GDD i) List A& 2299 IR ) £

TTHRIR %
222 ID/GDD # JLCNV % &A4K 5 1 0L

22 WES K6 HU ) 116 45 CNV H, AL 35 e ok | 3
5 R 57 6 151 R0 B € AR B 25 A0 B 52 110 4515 6 )
Je B R AR RAR S 38 9 21 =4k . BRIEBE AR
SEAk, K CNV F BN 60.60 Mb, 512 /N CNV
Bt N 192.58Kb. H A5 2 51 55 L 43 5 485 5 2 FilAS
] CNV, 1 %1 8 JL#E 7T 7935¢36.3 (chr7: 144075854 -
158935237) x 3 Al 7q32.3q35 (chr7: 131060182 -
143929936) %3, L WL A & 5« F2 350 10 30 7 8 L /D
H W% .GDD. 123 K B I8 2% . 3l ik 5 & & A0
R s 5 1B LS T Xp22.33p1 1.1 (chrX: 1-
606000000 x 3 Al Xq21.1q28 (chrX: 80370147 -
155239517)x1, F LA T 7 S 2 W ASD 1
HREIBLZ.ID. FiEEUKE 7 A ADHD.
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Table 2 Top 25 monogenic variations and associated phenotypes in 1096 children with ID/GDD
Number Inheritance
Gene Related diseases OMIM
of cases pattern
MECP2 12 Rett syndrome; RTT 312750 XD
Encephalopathy, neonatal severe, due to mecp2 mutations 300673 XR
Intellectual developmental disorder, X-linked, syndromic 13; MRXS13 300055 XR
Intellectual developmental disorder; X-linked, syndromic, Lubs type; MRXSL 300260 XR
Autism, susceptibility to, X-linked 3; AUTSX3 300496 X-linked
SYNGAP1 6 Intellectual developmental disorder; autosomal dominant 5; MRDS 612621 AD
DDX3X 5 Intellectual developmental disorder, X-linked, syndromic, Snijders Blok type; MRXSSB 300958 XD, XR
TCF4 5 Pitt-Hopkins syndrome; PTHS 610954 AD
Corneal dystrophy, Fuchs endothelial, 3; FECD3 613267 AD
CREBBP 4 Rubinstein-Taybi syndrome 1; RSTS1 180849 AD
Menke-Hennekam syndrome 1; MKHK1 618332 AD
CTNNB1 4 Neurodevelopmental disorder with spastic diplegia and visual defects; NEDSDV 615075 AD
Exudative vitreoretinopathy 7; EVR7 617572 AD
GRIN2B 4 Intellectual developmental disorder, autosomal dominant 6, with or without seizures; 613970 AD
MRD6
Developmental and epileptic encephalopathy 27; DEE27 616139 AD
KAT6A 4 Arboleda-Tham syndrome; ARTHS 616268 AD
KDMS5C Intellectual developmental disorder, X-linked, syndromic, Claes-Jensen type; MRXSCJ 300534 XR
NF1 4 Neurofibromatosis, type 1 ; NF1 162200 AD
Neurofibromatosis, familial spinal 162210 AD
Watson syndrome; WTSN 193520 AD
Neurofibromatosis-Noonan syndrome; NFNS 601321 AD
Juvenile myelomonocytic leukemia; JMML 607785 AD,SMu
NSD1 4 Sotos syndrome; SOTOS 117550 AD
ZEB2 4 Mowat-Wilson syndrome; MOWS 235730 AD
CASK 3 FG syndrome 4; FGS4 300422 XR
Intellectual developmental disorder with microcephaly and pontine and cerebellar hypo- 300749  X-linked
plasia; MICPCH
CDK13 3 Congenital heart defects, dysmorphic facial features, and intellectual developmental dis- 617360 AD
order; CHDFIDD
DYNCIHI 3 Spinal muscular atrophy, lower extremity - predominant, 1, autosomal dominant; 158600 AD
SMALED1
Charcot-Marie-Tooth disease, axonal, type 20; CMT20 614228 AD
Cortical dysplasia, complex, with other brain malformations 13; CDCBM13 614563 AD
FOXP1 3 Intellectual developmental disorder with language impairment and with or without autis- 613670 AD
tic features; IDDLA
HNRNPU 3 Developmental and epileptic encephalopathy 54; DEES4 617391 AD
IQSEC2 3 Intellectual developmental disorder, X-linked 1; XLID1 309530 XD
KMT2D 3 Kabuki syndrome 1; KABUK1 147920 AD
Branchial arch abnormalities, choanal atresia, athelia, hearing loss, and hypothyroidism 620186 AD
syndrome; BCAHH
MED13L 3 Impaired intellectual development and distinctive facial features with or without cardiac 616789 AD

defects; MRFACD
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Number Inheritance
Gene Related diseases OMIM
of cases pattern
MEF2C 3 Neurodevelopmental disorder with hypotonia, stereotypic hand movements, and im- 613443 AD
paired language; NEDHSIL
TRIO 3 Intellectual developmental disorder, autosomal dominant 44, with microcephaly; MRD44 617061 AD
Intellectual developmental disorder, autosomal dominant 63, with macrocephaly; 618825 AD
MRD63
UBE3A 3 Angelman syndrome; AS 105830 AD
WAC 3 Desanto-Shinawi syndrome; DESSH 616708 AD
WDR45 3 Neurodegeneration with brain iron accumulation 5; NBIAS 300894 XD

ID/GDD: intellectual disability/global developmental delay; OMIM: online mendelian inheritance in man; AD: autosomal dominant inheritance;

AR: autosomal recessive inheritance; XD: X-linked dominant inheritance; XR: X-linked recessive inheritance; SMu: somatic mutation.
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Table 3 MECP2 gene variant loci and clinical phenotypes of children

Pathoge Source of

Gene  Coding change Protein change Transcript .. . Phenotype
-nicity  variation
MECP2 ¢.1490_c.1493de p.Val497Alafs*26 NM_001110792 p de novo  GDD, motor delay, abnormal temper tan-
ITTAG trums, motor regression;, hypotonia
MECP2 ¢.1376_c.1377de p.Lys459Argfs*27 ~ NM_004992 p de novo  GDD
1AA

MECP2 c¢.916C>T p-Arg306Ter NM_001110792 LP denovo  Impaired social interactions, short attention
span, delayed speech and language develop-
ment, GDD, ADHD

MECP2 c.844C>T p-Arg282Ter NM_001110792 p de novo GDD

MECP2 ¢.799C>T p.Arg267Ter NM_001110792 P denovo EP, GDD, motor delay, febrile seizure, hypo-
tonia

MECP2  ¢.709C>A pPro237The  NML_OOL110792  LP  denovo YPertelorism. impaired social interactions,
short attention span, delayed speech and
language development, GDD, abnormality of
speech or vocalization

MECP2 ¢.509C>T p-Thr170Met NM_001110792 p de novo  Delayed speech and language development,
GDD, abnormality of speech or vocalization

MECP2  C.355A>T Plysl19Ter  NM_001110792 P denove Delaved speech and language development,
abnormal eye contact, GDD, motor delay, ab-
normal posturing, cerebellar dysplasia, de-
layed early - childhood social milestone de-
velopment, widened subarachnoid space,
talipes equinovalgus

MECP2 ¢.268_c.269insT  p.Ser90Phefs*13 NM_001110792 P denoyo |1ciring abnormality, delayed speech and

_ P _

language development, GDD, motor delay,
hypotonia, delayed early - childhood social
milestone development, widened subarach-
noid space, genu recurvatum, neonatal hy-
perbilirubinemia, talipes equinovalgus

MECP2  ¢.57_c.58insGC p.Arg20Alafs*28  NM_001110792 LP denovo  GDD, febrile seizure, wide cavum septum

GAGGAGGAG pellucidum, motor delay, cognitive impair-

ment, hypotonia, talipes equinovalgus

MECP2 ¢.7G>C p-Ala3Pro NM_001110792  LP de novo  ASD, delayed speech and language develop-

ment, GDD, abnormality of speech or vocal-

ization

P: pathogenic; LP: likely pathogenic; ID/GDD: intellectual disability/global developmental delay; EP: epilepsy: ASD: autism spectrum disorder;

ADHD: attention - deficit/hyperactivity disorder.
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95 159 OMIM i e b CL e NDD A5 50 - 7E
80 11 485 Hy B 5k PR A S £ LA LA HE 104 S VUS, R
I AR A 5 2N IR e S5 3R AT 43 25, 49 i N
AR, 18425 AD, 11 5 4 XR, 2% 4 XD 49 i AR A5
HEILH, 390 R En R T R, 46 191 KR T 5L BE, 5
AU EEAAAT, 186 AD B EILF 651
de novo, 29 XD A28 ) LA 145124 de novo. 7E 21 4
CNV &) LHRE H 21 A VUSRS, Hob 2 5l g8 L3RR
N HLSE T AR 15p13q26.3 (ehrl5: 1-102531392) %
2 hmz, X Prader- Willi Z£ & {iF/Angelman £ & 1iF .
IR VUS B S PR R = T B8 UE 4 B 40 2 Hl s R 4N
NHIZGEvt  ABE 5393 1) B A TS TR 350% T BE
2.3 IR E U AR R A L A

K HE 1096 %1 ID/GDD £ JLPE R HE AT 2 28 LL i
PFHPESR, 28 IR BOR B2 R B E KT
AP <0.05,%5) . EBEJLFB A, <
SLHHE=5 VHMMHMERER LGB L WP >
0.05, 3% 6) . £FXFID/GDD 3, H i A i A
NDD % #4455 EP.ASD Al ADHD. 73 4H Eb 3 R BH,
AL ID/GDD HHME B B E S T &I ASDAE &
J£ADHD 4., 4H 8] 2 A Gt 22 L (P < 0.05, &
7)o XA 2 2H 4 [ PH I SRR CNV 5 LRk 47 L

R4 1096 f511D/GDD B JLH AT 8 4k H B CNV
Table 4 Top8 copy number variations detected in 1 096
cases of children with ID/GDD

Number
Variation of cases Related diseases
7q11.23q11.23x1 10 Williams-Beuren syndrome
15q11.2q13.1x1 9 Prader-Willi syndrome/Angel-
man syndrome
16p11.2p11.2x1 9 Chromosome 16p11.2 deletion
syndrome
21p13q22.3x3 4 Down syndrome
10¢26.2¢26.3x1 3 Chromosome 10q26 deletion
syndrome
17p11.2p11.2%x1 3 Smith-Magenis syndrome

22q11.21q11.21x1 3 Chromosome 22q11.2 deletion

syndrome, distal

5p15.33p15.2x1 3 Cri-du-Chat syndrome

BT, R ER TR 2ERE
3 % it

B 5 0 e A PR R F2  WES 2 R 27 DL d8t 4
CWRZO TR . FEIG RN W, 35 E B a7
BBt o) 2% L2 05 S T 1 WES Bt 98 o, LA
LN 20% . ISR ID/GDD [ BA BB 72
WES SRS W R TF 2 36%~40%" . R+ Eik;
AR 5 ABEFUE S KA WES 7087, RS0l
WES 7£ 1[5 )|, # ID/GDD 38 4% % K] v (1) 12 W 4y
18, RIS 43 #7 b [ L 38 ID/GDD (F)38 4% 27995 IR K R
B B0 A e ID/GDD B LI WES 25 543
B, LRI 271 B 5 K 11645 CNV A8 57, A4 b
FKiK35.319%(387/1 096) . X — 45 F 5 B4 SCHR i
TE 2 W 2 — 8, i — B I0IE 7 WES 7£ ID/GDD i3

£5 AEMRID/GDD BJLIBMER LS4

Table 5 Comparative analysis of positive rates in ID/GDD children by gender [n(%)]
Gender Positive Negative Total X P
Male 224(31.28) 492(68.72) 716(100.00) 14.649 <0.001
Female 163(42.89) 217(57.1D 380(100.00)
Total 387(35.31) 709(64.69) 1 096(100.00)
6 EIEUEE ID/GDD B JLBATER LA S 47
Table 6 Comparative analysis of positive rates in ID/GDD children by age [n(%)]
Age Positive Negative Total X P
<5 years 296(34.34) 566(65.66) 862(100.00) 1.668 0.197
=5 years 91(38.89) 143(61.11D) 234(100.00>
Total 387(35.31) 709(64.69) 1 096(100.00)
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Table 7 Comparative analysis of positive rates between isolated ID/GDD and ID/GDD with comorbid phenotypes

[n(%)]
Phenotype Positive Negative Total X P
Isolated ID/GDD 39(35.78) 70064.22) 109(100.00> - -
Combined EP 61(45.52) 73(54.48) 134(100.00> 2.356 0.125
Combined ASD 20016.67) 100(83.33) 120(100.00) 10.910 <0.001
Combined ADHD 59(20.07) 235(79.93) 294(100.00) 10.666 <0.001

25 N2 I P A . (EREE R, AW R
U101 4515 VUS 28 S 10 55 L, e A s B (R AR S 11
BILRB 5K AR F OB &, HaxX 550
35128 OMIM #4522 o Sy s 19 NDD A G005 o Bl
5 AN M Ak B TR R RRUR SCRR R BE BT, TROLE
MRTVELA VUS 72 57 0T g ad i 7 43 A 3R 15 800
Ari}}‘g&[‘lfl(ﬂo

e O AR 5 3] 43 BT 3 R (chromosomal microar-
ray analysis, CMA) B A 2 1D ) L — 4l 3
B, s W RN 15%~20%" . R 1T, WES MY
A A M FRL R HF TR A8 5% (single nucleotide variation,
SNV, i ] 3 i 4 5 1 41 78 55 B 43 AT I3 NV, S
HXFE 3L AN EF B i X CNV s th Zn] ik
88%, 2= R UL BN F1 7K ST (R ARl 2 /4
HE, /& CMA A 17, RWF5EH, WES £
H 11661 CNV &L, 102 61(87.93%, 102/116) & IF:
HoAh A (T EPVASD 5K 77 7 56, #75 CNV 5
B R P SRAN M . A FCE I WES A8 0 H
CNV FIBHME N 10.58%(116/1 096) , IX 5 BRI 7T
HOGEID B8 LT #5 D1 77 (copy number vari-
ation -sequencing, CNV -seq) £ Ml Bt 73 21| 1) BH 14 2%
14.8% 8 B . R WESTE CNV 6 H AR FE 5
T3 CMA, (HEE A R WES 5 CMA 8 CNV-seq %
FALH AR F B, e 242 7+ ID/GDD & LB %
[R] 27 PRI BH A A H 2R 0o

CA BFT R W], 83 130 4 X &4 K K 5 NDD
IS D @ISR NN S b g VAR 25 BN O IN
N 55 1t BRI 45 7 B — X et fk, B ) 2 R Bt 850
PEAR S, T 2 P 2R A R IE X G AR Bl AL 2 3 b
3053 D RESR e, IX B A A2 53 M NDD K 8
IV TEALHIT 0 SR AHE 781 ID/GDD B B 5 4
Bor, RE SRS SE T Lk, By itk
LUWR B ZR T A, B R A XE
WAL 0 54 4K R4 i RN, 55.56% 1) 7% 7 8
de novo, 1 38.89% I A4% J: K 5 T BESE , H4%5 7 748 7
[ RESE A H B R R sl A R B R R . X

— L% 5 Martin 2575 11 044 1] NDD £ 3% K Hi A
T T 4518 — 35 BRI XOE B R 4 0 A8 S5 RE AR RE £
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VTR R B B R v B e o AT L I KR A
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Almutiri 2525 7R B R H AR AL NDD &
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