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autism spectrum disorder, schizophrenia, and intellectual disability, often accompanied by
obesity and congenital malformations. However, studies on the prenatal phenotypes of
fetuses with 16p11.2 microdeletion remain limited. This study aims to investigate the
correlation between prenatal ultrasound findings and genetic characteristics of fetuses with
16p11.2 microdeletion, thereby providing evidence for clinical genetic counseling.
Methods: Clinical data of 60 fetuses prenatally diagnosed with 16p11.2 microdeletion at
multiple centers between October 2016 and December 2024 were collected. Data included
maternal age, indications for amniocentesis and gestational age at testing, fetal ultrasound
findings, and copy number variation sequencing (CNV-seq) results. CNV-seq was also
performed in both parents to determine the origin of the variants. Pregnancy outcomes were
followed up for all cases. Based on prenatal ultrasound findings, genetic test results, and
pregnancy outcomes, the prenatal phenotypes and genomic characteristics of fetuses with
16p11.2 microdeletion were systematically analyzed.

Results: Among 43 721 fetuses who underwent CNV-seq testing, 60 cases of 16p11.2
microdeletion were identified (60/43721, 0.14%). Of these, 49 cases had proximal deletions
(BP4-BP5), 9 had distal deletions (BP2-BP3), and 2 had large deletions (BP2-BP5). Among
the 49 fetuses with proximal 16p11.2 deletions (BP4-BP5), 18 had structural abnormalities,
including 6 cases of hemivertebra with scoliosis, 4 cases of renal developmental
abnormalities, 2 cases of coarctation of the aorta, and 6 cases of other abnormalities.
Twenty-six fetuses presented with ultrasound soft markers, including 11 cases of increased
nuchal translucency (NT) thickness (1 accompanied by a single umbilical artery), 6 cases
of mild ventriculomegaly (1 accompanied by polyhydramnios), and 9 cases of other soft
markers. Five fetuses showed no ultrasound abnormalities. Among the 9 fetuses with distal
16p11.2 deletions (BP2-BP3), 2 had intrauterine growth restriction, 4 presented with
ultrasound soft markers (2 with absent nasal bone, 1 with a single umbilical artery, and 1
with increased NT thickness), and 3 had no ultrasound abnormalities. Among the 2 fetuses
with large 16p11.2 deletions (BP2-BP5), 1 presented with congenital diaphragmatic hernia
and the other with increased NT thickness. Of the 50 cases, 72% (36/50) were de novo
variants and 28% (14/50) were inherited from a parent. Regarding pregnancy outcomes,
67% (35/52) of pregnancies were terminated.

Conclusion: Prenatal ultrasound phenotypes of fetuses with 16p11.2 microdeletion are
highly heterogeneous. Proximal 16p11.2 deletions (BP4-BP5) are primarily associated with
hemivertebra accompanied by scoliosis, renal developmental abnormalities, and increased
NT thickness. In contrast, distal 16p11.2 deletions (BP2-BP3) may be associated with

intrauterine growth restriction and ultrasound soft markers.

hemivertebra; renal developmental abnormality; ultrasound soft markers; 16p11.2

microdeletion; copy number variations; ultrasonography

16p11.2 TR 2 T B LA 28 % Rk A1 IOf F% ¢ B AR IOMURE 3% AR PR . R 0 AE AN
HE 1 ZR Rl f LB SRR R N 2 —, JOmR2y JIRRT, JFPEREACRE | 25 A T Ak S R AR R
H1/2000M PR EAT G 1epl 1.2 kARG LRSS B, (H T 16p11.2 ik i )L RAT 5 WA K iy
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F1 6041 16p11.2 FER KRR LI =BT F4FE
Table 1 Prenatal ultrasonic features of 60 fetuses with

16p11.2 microdeletion

BP2- BP4- BP2-

Characteristics BP3/ BP5/ BP5/
No. No. No.
Number of ultrasound anomalies 2 18 1
Skeleton anomalies 0 6 0
Hemivertebra and Scoliosis 0 6 0
Urinary anomalies 0 4 0
Renal hypoplasia 0 1 0
Renal agenesis 0 1 0
Hyperechogenic kidney 0 2 0
Brain anomalies 0 2 0
Hydrocephalus 0 1 0
Agenesis of the corpus callosum 0 1 0
Chest/heart anomalies 0 4 1
Coarctation of the aorta 0 2 0
Cystic adenomatoid malformation 0 1 0
Pericardial effusion 0 1 0
Congenital diaphragmatic hernia 0 0 1
Abdominal anomalies 0 2 0
Bowel dilatation 0 1 0
Ascites 0 1 0
Fetal growth restriction 2 0 0
Number of ultrasound soft markers 4 26 1
Increased nuchal translucency 1 11 1
Mild ventriculomegaly 0 6 0
Single umbilical artery 1 2 0
Other ultrasound soft markers 2 7 0
Number of normal ultrasound 3 5 0

The BP2-BP3 represents a distal deletion (n=9); the BP4-
BPS5 represents a proximal deletion (n=49); the BP2-BP5 repre-

sents a large fragment deletion (n=2).

23 BERBESHXER
49 ] 16p11.2 AT stk 2 (BP4-BPS) it JLH 6 451 HH B
AT BN, SRS 0.49~0.59 Mb, Hh
)L Y 1904120016 G125 L IR /N, 0.49 Mb, &
2227 JEIRR 7R R BRRG JLES 8 R O M 2 (A AT i 25
(1), d5e /N [] XA 55 1 AR R AL 8K
& /%2 (Online Mendelian Inheritance in Man, OMIM)J
# KIF22., PRRT2. TLCD3B. ALDOA. TBX6 Fl

CORO14, Hr TBX6 FLR7E 7 2 S BUEHEM B R &
A4 (OMIM: 1226005 [E2). AN, £ 44 16p1l.2
ik (BP4-BPS) G LI B & & %, W6 H
B, ZEEEE AR 1E B0 R R 2 4]
R A 0.48~0.60 Mb, ik i [l e /N 1) 2 151 2 784
A2, AR L], B SR LA R A T NT 1
JEL I ik s PN 1451, s/ NI [] X ] 8 5 1Y) OMIM i
i KIF22. PRRT2. TLCD3B. ALDOA. TBX6 Fl
CORO14(1A13).

9 {7 16p11.2 ME ¥ Bl 2 (BP2-BP3) Ay i L 2 151l
PR ENARSZIR, BTG 0.22~0.84 Mb,  #5/)N
I fm] X ] B 35 9 OMIM Jt A 4 ATP241. CDI9,
LAT . SH2BI #l TUFM . A JF 58 v 16p11.2 fif ik 2K
J BEaRe R 2 AN 491 (ke 2 SR /N 43531 R 1.70 Mb Al
1.72 Mb), RIS R 2 R, 1R AR
i, o5 VBRI NT Y5, i DX ) 40 55 1)
HORFEHA 104, 0lliE ALDOA . ATP2A41. CDI9,
CLN3. KIF22, LAT. PRRT2. SH2BI. TBX6
TLCD3B.

E1 B&JL Y1904120016 =R B A R A (FHEE R E
HME)

Figure 1 Ultrasonography (hemivertebra and scoliosis) of
fetus Y1904120016
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Figure 2 CNYV findings of fetus Y1904120016

A: CNV-seq genome-wide copy number variation analysis revealed a copy number abnormality involving chromosome 16. B: A

high-resolution view of chromosome 16 demonstrates a 0.49 Mb

deletion in the 16p11.2 region. CNV: Copy number variation.
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Figure 3 Schematic diagram of the 16p11.2 microdeletion in 4 cases of renal abnormality

Red bars indicate the deletion regions associated with 4 cases of renal developmental abnormalities.
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