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Long non—coding RNA NRSN2—-AS1 promotes ovarian
cancer progression through targeting PTK2/ 3 —catenin
pathway

Cong Shen
Suzhou Municipal Hospital

As a common malignant tumor among women, ovarian cancer poses a serious threat to their health. This study
demonstrates that long non—coding RNA NRSN2-AS1 is over—expressed in ovarian cancer tissues using patient
sample and tissue microarrays. In addition, NRSN2-AS1 is shown to promote ovarian cancer cell proliferation
and metastasis both in vitro and in vivo. Mechanistically, NRSN2—AS1 stabilizes protein tyrosine kinase 2 (PTK2)
to activate the 3 —catenin pathway via repressing MG-53-mediated ubiquitinated degradation of PTK2, thereby
facilitating ovarian cancer progression. Rescue experiments verify the function of the NRSN2-AS1/PTK2/ 8 —catenin
axis and the effects of MG53 on this axis in ovarian cancer cells. In conclusion, this study demonstrates the key role
of the NRSN2-AS1/PTK2/ 3 —catenin axis for the first time and explores its potential clinical applications in ovarian
cancer.

Key Words Ovarian cancer, NRSN2-AS1, cell proliferation , metastasis

Data Analysis of Expanded Carrier Screening for
Couples undergoing Assisted Reproductive Technology
in Jiangsu and Anhui area of China

Jiandong Shen,Yiwen Li,Pingping Meng,Wei Wu,Heng Xu,Feiyang Diao
The First Affiliated Hospital of Nanjing Medical University

Objective: To assess the carrier rate of pathogenic genes and the reproductive risk of recessive genetic diseases
in the assisted reproductive population in the Jiangsu and Anhui.

Method: The recruitment will be conducted among individuals from Jiangsu and Anhui province who are
undergoing assisted reproductive treatment at Jiangsu Province Hospital. Prior to treatment, comprehensive
genetic counseling will be provided. The expanded carrier screening will adopt next—generation sequencing (NGS)
technology combined with capillary electrophoresis for the detection of specific sites, screening for likely pathogenic
and pathogenic (LP/P) variants in 432 genes, as well as 9 copy number variations (CNVs) with incomplete
penetrance or X—linked inheritance. A simultaneous screening strategy for couples will be employed.

Results: A total of 867 couples were recruited for screening, among whom 70.2% (609/867) of males carried at
least one LP/P variant, and 74.0% (641/867) of females carried at least one LP/P variant. The top 15 genes with the
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highest carrier frequencies in the population were GJB2, CFTR, HFE, ATP7B, GALC, SLC26A4, PAH, USH2A,
CYP21A2, SLC22A5, SMN1, HBA1, GAA, MMACHC, PKHD1, and SLC25A13. A total of 49 couples (5.7%) were
found to have at least one genetic disease reproductive risk, involving risk genes or CNVs such as GJB2, G6PD,
PAH, HFE, CFTR, SLC22A5, AR, DMD, GAA, GALC, SLC26A4, COL1A2, CYP21A2, SBDS, STS, VPS13B,
WAS, CLCNS, 16p11.2 microdeletion, and 22q11.2 microdeletion. Accurate reproductive risk counseling can be
provided for these couples.

Conclusion: ECS can help assess the reproductive risks of genetic diseases in the population undergoing
assisted reproductive technology, providing accurate reproductive risk counseling and guidance. Further discussion
is needed to determine whether the inclusion of a large number of high—frequency low—penetrance variants found in
ECS should be part of routine clinical screening. Additionally, genetic counseling for such variants should be more
personalized.

Key Words expanded carrier screening, genetic counseling, NGS

A novel MYO6 variant identified in a Chinese family

with autosomal dominant nonsyndromic hearing loss

Wenpeng Liang
Department of Prenatal Screening and Diagnosis Center, Affiliated Maternity and Child Health Care
Hospital of Nantong University

Background: Hereditary hearing loss (HL) is a highly heterogeneous disorder that follows various inheritance
patterns. Variants of MYO6 gene in DFNA22 are characterised by progressive post—lingual sensorineural HL of
varying severity.

Patients and methods: Four—generation Chinese families with autosomal dominant non—syndromic hearing loss
(ADNSHL) were enrolled in this study. Whole—exome sequencing (WES) was performed on the proband and her
father to screen for causal variants in the genome, whereas intrafamilial co—segregation of the candidate variants in
family members was verified using Sanger sequencing. Furthermore, protein modelling and stability analyses were
performed to assess the potential pathogenicity of the candidate mutations.

Results: A previously unreported heterozygous missense variant (NM_004999.4:¢.2063A>G, p.GIn688Arg) in
exon 20 of MYO6 using WES and was found to co—segregated with the disease in this family. Molecular dynamics
simulations predict that the glutamic acid—to—arginine change in p.(GIn688Arg) alters the normal function, most
likely through the altered intermolecular forces of this amino acid with the three nearby polar residues. The
structural changes caused by this mutation could potentially affect the myosin ATPase cycle.

Conclusions: We report a novel likely pathogenic missense (¢.2063A>G) variant within of MYOG6 in patients
with DEFNA22. Our findings expand the variant spectrum of MYO6 and ADNSHL in Chinese individuals, which will
facilitate early clinical genetic diagnosis and accurate genetic counselling of patients.

Key Words Hereditary hearing loss, Whole—exome sequencing, MYO6
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Two Novel Compound heterozygous Loss—of—Function
Mutations Cause Fetal IRAK—4 Deficiency Presenting
with Pseudomonas Aeruginosa Sepsis

Fang Zhang
Lianyungang Maternal and Child Health Hospital

Purpose: To report a case of a five—month—old Chinese infant who died of interleukin—1 receptor—associated
kinase—4 (IRAK-4) deficiency presenting with rapid and progressive Pseudomonas aeruginosa sepsis.

Methods: The genetic etiology of IRAK—-4 deficiency was confirmed through Trio— whole exome sequencing
and Sanger sequencing and then were investigated by in vitro minigene splicing assays.

Results: Trio—whole exome sequencing of genomic DNA identified two novel compound heterozygous
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mutations, IRAK-4 (NM_016123.3): ¢.942—-1G>A and ¢.644_651+ 6delTTGCAGCAGTAAGT in the proband,
which originated from his symptom—free parents. These mutations were predicted to cause frameshift and generate
three truncated proteins without enzyme activity.

Conclusions: Our findings expand the range of IRAK-4 mutations and provides functional support for the
pathogenic effects of splice—site mutations. Additionally, this case highlights the importance of considering the
underlying genetic defects of immunity when dealing with unusually overwhelming infections in previously healthy
children and emphasize the necessity for timely treatment with wide—spectrum antimicrobial.

Key Words IRAK—4 deficiency; novel mutation; WES; in vitro

B BRI L A Y — it 2 s DR it s 435 DL 50 Bir

8. k. BEL S48 258 ER
1N TaghiifErr, 2. AN TLER; 3. & =H 7B Eers

Hiy: BHRILE UK (AHN) I IRERI G 5L 2m R BUG &R, MG IR Jiiis W 2 W is L
PLIE7 AP

Tk RAZPOREBMHIIS, BE =5 T2 WO BgE2017-20234E B RUK G LA T 44 (AT
FES o —JE DY (CMA-GS) ¥ BtPEsH L2004, ARYGE S RES A M AHN 20, AHN 5 50
RAGE R H M I AHN GIFEINRGEWIEAL, gL/ R I a5 5 5 7 Bl 75 R T A G0, R4
W2 5 AHN R JRAR 50 S P 8 DI F- 164 7 30T o

gL Z i BUE G R R I R 45 M S R L4350, A B BUKS3B, IR R G R
12.18%, AHNHZRILAIIPEAHN 2961, AHNGIFMAR RGE 75 1861, AHNG I B ARG 55 6.
531 BUK R LA CMA KL LK 461 (7.46% ) FHME, G141 (1.89% ) AR5 K34 (5.66% )
Pk K AT REBURTECNY . CMARINER /R IER (47101 ) R RS SR (2461 ) F7GStal, & B0 PEAE
S50 (10.2% ) , ATREBUWRTEAS 7361 (6.12% ) , InIRE XAHIER156] (30.61% ) , GSHIMSEIZIA
15.1%. 7% AHN, AHNS IR ARG S0 41 % AHN S5 SN R G AL AR GSKS R s, 25
AGE L (P< 0. 001), ZHIEBUKERE KAL), 74 (87.5% ) RISt AHN, 14
(12.5% ) HAHNGIFIMIR RGE S0, GSK LR R PR SORBIRA261] 5 230 B BUK R B R K AR i 3t
344, HA2141 (61.76% ) AHILIEAHN , 1561 (44.12% ) NAHNG IR RGHH, 26 (5.88% )
HAHN GIFEANRGEWIE , GSKll 4R EOwRIEAE 73101 (8.82% ) , AIReEUm 26 (5.88% ) , IhIK
BOURRTR1061 . Zhfivs, 2286 LS BUKRREE & AR I i A B 11 20 B B B B e B A rp B A
KBRG, HR¥YERIER . Z20RIVEBUKRBEREAELSH, SHIBIIATHAILTFAR, offEBUKE
Wik, 200k B IEH .

518 CMARKI H 5 AN GSIK FHMERK16.33%, XTI AHN,  24.14% Rl fE 4240 & A
Ui, H—MHUEHEF, GSHHFEAM; AHNGIFMR ARG R H A AN G IS R G WA 22 T
FERERARAIR B GS R AN A o U BT A 4R B BUK G LI G I HoAh 7 3 1 0 i AR Sk
GSKZl , XFFRSz 4 AHNTRREOW A B FUKRE O, 5B BRI 38 3R & A - B o7 B B 1547 GS Sl B
WA

K BRUKARIL (AHN) |, FEHEAMF (GS) , YR58 (CMA) , WRARFERH,
B A1 R G Y



HhFiLT SR EF AR TR E R R AR

ELL3 ) fle stk S BUMNMG -l A% K

RiF L PP TR MR
LABRF; 2. @R Tasmkenr

DERFFAELA 230000 8 A AR R, HEAFGRB T 15.3%, ARG R TR0 [ R0
PR TR R, AR S ZORIR T ORI . 25RO R s H B Sh A A2y, et o2t
FE o et g s 2 S OCE B AIME T o L3l OB A0 Ok B30 2L 97 Rk (AR 1) 5 A VR &) 32 B3 AL AR 57
Msgm . P, R T 8 YRR A 1 S B R A R M = BB A SR D, AR 9 2o X 1 88X 7E 4T
U7~ 12 300 i) PR AR (R AR AR v S A 7 ) R IEEA AN ALY, %558 T — RAIELL3 Y e B AR A
BED YA ZE R R, ELL3Z M 7E U REAN M g5 R0k - R /N USSR IOAIE T ELL37E U520 i A 1% ol
e SRYIARGEMZETL . YR B ROBE, UG RIW S . AR e — 0, ELL3i S
TPX23E P HELEAKIFLL, 385 TJE & MATPRHACE . 6 A0SR B (G R S0 S0 TESE, ELL33E i
TR R KR I Y AR R 8. 28 LRNR, AR ELL3 T g AR AR R IR RG AR A
AR —, AOUHEA T BA T L 3h 4 B1-R: 240 MOy 5505 20 L A B, oA Ehak 28 (3 R P 45 1
i AL P2 AL T BT LA

KT IRAE AR s YRR se s BRI A2 s SRR 2

4D I JE B B 7 By R e AR 38 2 hidk

RIE. F 4R, #OL. MR
PN

TEAIML 53 245 R, 5 BRI TEARAL 14 G A LE A HE 912 e E A 3 S Y L 2R . R IR Y
Ja, YIRS B —E 1ia s e 2R T oA . X — i A A Y G PAH i o i A TR
AU, TR, AR 7—4 4D MR HHELE, LA One—Shot “# 2 7 s & 70 M F R Y (/R Fn g
MRS Ty AN RO RE AR A SE IR A5, BT T o GARTE AR ML 2RI B Be Az SRRl . 45
Rlrn, MWZIEBZR (NEBD) 25— RIEE0 2] (MD) Getafh s/ =f AR iz sk (ol
W, ATHERERR ) BIAAGEN . FERRATBOTRYE SAES T, SC T RUREE B LR T U Gt (AR
JE | B A B 3o Gl S ORI A D BT PR 3T, BT B Kinesin I HRE H (kinesin
superfamily protein, KIF ) Ji 5 PR 15 G @ iAa sh Al . iZHESR N B foe b 2 DR 1) LIy B AT 32k LA SR A4 Xk 4
J o 2R A T — A ORI R 7795

KT RS, Qe R



LHEEFRF T —REFEEEEREN B

Z2 1S NG JL 3 2 DNA ™ i i A
AE L E W28 506 JL v 19 L S3RE 5 A

%, RE, M@, MEE. G, HE. 22, AhLs. Buad. 53
ARKFEFREMEZARER

HEY: RZRZAESNE M) LIFEDNAF R A ( Noninvasive prenatal testing, NIPT ) fE#5305 2
( Nuchal translucency, NT) 342G )L R AT THE 54T

Tk AR S % LT RE SRR, BNTHEE CANT=3.0mm, [81EHE 5347 2004-20224F [
“NTHE” TR m Sk BB A 7 ARG 51 538 ( Chromosomal Microarray Analysis, CMA ) R/l JLFEAS
1184451, FRHENTHY R Z AR5 I HAD S S = WAL ARSI PENTHSE H 4R <3508 % ; B4: 47
PENTHYJE H )7 4F0% =358 % ; C4l: NTHESIFRIER S5 ; DAL NDHEESIFEMETY . A4 i
NTEESE—441 2, Al4: 3.0mm<NT<3.5mm. A24]: 3.5mm<NT<4.0mm. A3%4]: NT=4.0mm. CZ4+F
A G IR T8 AR ACIA . NSRS IR B R T FE . C241: NTHESIFHADERIE R 55 .
A U NIP TN R PENTPT A LE L2 ARSI Rl N () SR ARy S P34 100% , o NIPTFI FEPENIPT
RGN R LA S M) At PR 20 5 B R NTPT A% XU AR R PENTPTER AR AU o SR HISPSS 23.048 3 HR A i1 7
BT, S HENTHS S ZH FNIP T P NTPTLE 48 I 20 ] AR A XU S ARG 2 5

S50 2004-20224F A “HGLNTHEE” T g iR B BEd TCMA R 221118441, CMAIETHAG AR 3%
RS H 14361 . BoRTERE NS S (pathogenic Copy Number Variation, pCNV ) 46f] . AN 5 v 12451 |
2l X I (regions of homozygosity, ROH ) 3. gk T 74), NIPTAR A XER9.2% (109/1184 )
i EMENIPTIR A XU 5.1% (60/1184) o A14H (3.0mm<NT<3.5mm) : 329, HrpIE k12
. pCNV7H] . ROH1M|, NIPTERAK2.4% (8/329) , 1HIEVENIPTER A XR2.4% (8/329) ; A24H
(3.5mm<NT<4.0mm) : 173f], HAIERAEARE 176]. pCNVOF] . A5 (036, NIPTERA RS
8.1% (14/173) , EMENIPTER AN 7.5% (13/173) 3 A341 (NT=4.0mm ) : 270, Hrhps&fFriki
#3801, pCNV166], A VA5 4636 MYtk T 5 5 IEpCNVIF], NIPTERAA 12.6% (34/270) #i
JRVENIPTER AYKUG7.4% (20/270) o NIPT K3 EPENIPTAE AN [A]NTJS B v A 5% A XU 22 524 e 275 X
(NIPT: x2=22.99,p<0.01; #iEENIPT: x2=9.45p<0.01) . BZH. NTHJESIFEis, Hitoof), H
RS T H 2061 . pCNVSHI . 21 ARG IFHEY AR F 5 16 I8 =R I MY AR 55 1], NIPTZ%
ARET.6% (7/92) , HHIBPENIPTER A NG 5.4% (5/92) o C14H: NTHJSESIFET LE %, 490, H
FCMAR LS #2501 . ARBAB AR 23] . pCNVIE], NIPT 4R BPENIPTER ARG 14 42.0% (1/49)
C24: NGRS I HALF G bR T3 . 260, o dERefi RS wofl . pCNVIS], AFHr g hi2f], NIPTK
FRPENIPTIR A XS N 11.5% (3/26) o DAL: NTHES LM SR, Hitodshl, HhARs ik Su
106/ . pCNV7H] ., AFEA 5 4] . ROHIE], 21 =REIF20 =416, 21 =/K&IFROHIH], 18=1kHA
FPEGE AR T 7200, NIPTERAKR17.1% (42/245) , FRIBVENIPTER A XUG4.5% (11/245)

510 NTHEMRILTI R A G IF M S SR, BT A E2W . I PENT =3.5mmig,
NT=3.0mm A HALE R EREE, TR IR BTN . PO PE3.0<NT<3.5mm(P i JLEMENIPT
RIS, ATh s 2R R 70 45 UG LY (A S T R A KU 24 1 3%

KT R LEHUE)ZE TCR R RIS L



e ST LTS

Py
=
S
=2
&
S
S
3
i
X

Construction of a risk prediction model for NS—CHD

based on the congenital heart disease knowledgebase

Lan Yang',Di Yao’,Xu Jiang”,Wei Qian’,Shufeng He' Xiaopei Zhou'
1. Wuxi Maternity and Child Health Care Hospital, Affiliated Women’ s Hospital of Jiangnan University
2. Jiangnan University

3. Wuxi Child Hospital, Wuxi School of Medicine, Jiangnan University

Background: To establish a prediction model for the risk of non—syndromic congenital heart disease (NS-CHD)
incidence and to provide a prediction tool for NS—CHD prevention.

Methods: Based on the updated information database of non—genetic risk factors for NS—-CHD, all non—
genetic morbidity risk—related feature data underwent preprocessing, including normalization, standardization, and
null substitution. Machine learning algorithms such as Support Vector Machine (SVM), decision tree, Multilayer
Perceptron (MLP), Random Forest, and others were sequentially employed for training. The optimal risk
prediction model was selected by comparing the performance parameters of several models. Subsequently, 120 NS—
CHD cases and 150 controls were included in the validation dataset to validate the established prediction model.
Using the updated information on risk factors for NS-CHD, three non—genetic risk scoring models were
established for NS-CHD.

Results: The MLP perceptron model exhibited the highest precision and accuracy, with value of 0.72 and
0.79, respectively. The validation set, consisting of NS—-CHD cases and controls, underwent external effica
cy validation of the model using Logistic regression, Decision tree, SVM, Random Forest, K-NN,Gradient
Boosting algorithms and AdaBoost. The overall accuracy of the Logistic regression and SVM was higher, at 0.65 and
0.61, respectively.

Conclusion: The CHD risk prediction model holds significant clinical prediction value. It can be utilized for
predicting non—genetic morbidity risk associated with NS-CHD and has showed preliminary efficacy in validating
the diagnosis prediction model of NS—CHD. This contributes to prevention and control of birth defects.

Key Words Congenital heart disease; Risk factors; Prediction model; Multilayer perceptron; Random forests
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Genomic Based Newborn Screening: Impact on
Lysosomal Storage Disorders in China

Xin Wang,Yun Sun,Xianwei Guan,Yanyun Wang,Dongyang Hong, Tao Jiang,Zhengfeng Xu
Women’ s Hospital of Nanjing Medical University

Background: Lysosomal storage disorders have a relatively high incidence among rare diseases and can
lead to severe consequences if not treated promptly. However, many countries and regions have not included these
disorders in their newborn screening programs, resulting in missed early detection, underdiagnosis, and delayed
treatment. Newborn genomic screening has shown good screening effectiveness for traditional biochemical screening
diseases; however, its effectiveness for lysosomal storage disorders has not yet been evaluated in the general newbhorn
population.

Method: All newborns who were recruited from Nanjing Women and Children’ s Healthcare Hospital in
China from March 18, 2022, to September 21, 2023 underwent newbhorn genomic screening of 16 lysosomal storage
disorders (19 genes) using dried blood spot, with enzyme activity testing on positive samples.

Results: This study prospectively recruited 22 687 newborns (11 996 male [52.88%]). The mean (SD)
gestational week was 39.2(1.08) weeks, the mean (SD) birth weight was 3369.7(412.95) g. The genomic screening
identified 1 361 carriers (6.0%) and 30 (0.13%) initial positive newborns for lysosomal storage disorders. Among
the 30 initial positive newborns, 4 were excluded, 15 newborns were diagnosed, and 11 newborns were followed—up.
The combined birth prevalence of LSDs in Nanjing of Jiangsu province is 1/1 512, suggesting that approximately one
potential LSD patient per 1 512 newborns may benefit from timely disease tracking management and intervention
through NBGS. Comparisons with enzyme activity detection showed that newborn genomic screening had a higher

positive predictive value (P < 0.05) and a lower false positive rate (P < 0.05).
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Conclusions: This study emphasizes the clinical utility of incorporating newborn genomic screening for
lysosomal storage disorders into routine newborn screening, offering a proactive approach for early detection and

intervention, ultimately enhancing public health and the well-being of newborns and their families.

Key Words lysosomal storage disorder, newborn genomic screening, lysosomal enzyme activity, newborn
screening
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From iPSCs to Myotubes: Identifying Potential
Biomarkers for FSHD with Single—Cell Transcriptomics

Wenwen Liu,Jiao Jiao,Mingtao Huang,Zhengfeng Xu,Ping Hu
Women’ s Hospital of Nanjing Medical University

Objective:Our study focused on the differentiation of induced pluripotent stem cells (iPSCs) into myogenic
cells and their analysis using single—cell RNA sequencing (scRNA-seq) to investigate efficacy and explore potential
therapeutic targets for facioscapulohumeral muscular dystrophy (FSHD).

Methods:A commercialized protocol was employed to effectively differentiate iPSCs into myogenic progenitor
cells and myotubes derived from both healthy individuals and individuals with FSHD1. scRNA-seq was utilized
to examine the differentiation process from myogenic progenitor cells to myotubes, identifying cell clusters based
on marker genes. scVelo was used in conjunction with Slingshot and Monocle to map the pseudo—time trajectory.
Differential gene expression and enrichment analysis were performed to compare myotubes derived from control and
FSHDT1 groups in search of potential biomarkers.

Results:We showed 13 cell clusters of the culture through the scRNA-seq, which were renamed according
to marker genes. Combined with scVelo, Slingshot and Monocle, we deduced the differentiation trajectory of the
culture, that is, the differentiation of Muscle satellite cells into proliferative PAX3+ myogenic progenitor cells,
further differentiation into myoblasts, and finally into myotubes. The differentiation trajectories calculated by
the three algorithms are consistent with the known differentiation processes of skeletal muscle. Analysis of gene
expression in myotubes of FSHD1 patients and healthy controls showed that several genes related to muscle function
were enriched and increased in the patients. Additionally, qPCR and immunofluorescence confirmed increased
expression of ISG15, MYHS, and TTN in FSHD patient cells.

Discussion:We investigated the cellular properties of iPSC—induced myotube cultures at a single—cell
resolution, as well as identified potential biomarkers for FSHD through differential analysis. The differentiation
trajectory matches known skeletal muscle development, indicating that the in vitro culture system of iPSC—induced
muscle cells essentially simulates skeletal muscle differentiation in vivo, making it an excellent cellular model for
studying FSHD.

Key Words FSHD, iPSCs, scRNA-seq, differentiation trajectory, biomarkers
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A New FSHD Mouse Model Demonstrates High
DUX4 Expression in Juveniles Leads to Skeletal Muscle
Developmental Disorders

Hao Chen,Ping Hu
B R T SR IR

Aims: Facioscapulohumeral muscular dystrophy (FSHD) is one of the most common inherited muscle disorders,
caused by abnormal expression of factor double homeobox 4 (DUX4) in skeletal muscles. However, developing
animal models for FSHD has proven challenging, and currently, ACTA1-MCM-FLExDUX4 mice are one of the
few viable choices among existing animal models for studying skeletal muscle-related diseases. This study aimed to
establish a new double transgenic mouse model and induce DUX4 expression during the juvenile stage to investigate
the pathophysiology of skeletal muscle.

Methods: The new double transgenic mice were generated by crossbreeding Myf6—CreERT2 heterozygous mice
with FLExDUX4 heterozygous mice, and DUX4 expression was induced by tamoxifen starting from 3 weeks of age.
To assess the disease model phenotype at 9 weeks of age, evaluations included measurements of body weight, a four—
limb strength test, an inverted screen test, the skeletal muscle weight ratio, histological analyses (H&E staining,
Picrosirius red staining, and immunofluorescence of skeletal muscle paraffin sections). In addition, Quantitative
Real—time PCR and RNA—seq were used.

Results: The new double transgenic heterozygous mice (M6D4/+) were successfully generated. Upon induction
with tamoxifen in juveniles, these mice exhibited several significant physiological and pathological changes
compared to the control group. Physiologically, they exhibited delayed weight gain, reduced four—limb strength
and endurance, and a decreased skeletal muscle weight ratio. Pathologically, there were observable increases in
centrally nucleated muscle fibers and fibrosis within skeletal muscles. At the molecular level, there was a notable
upregulation in the expression of DUX4 and its target genes in skeletal muscle. Additionally, according to the RNA-
seq results, genes associated with inflammation and immune response pathways showed increased expression, while
genes involved in skeletal muscle development, differentiation, mitochondrial function, and energy metabolism
exhibited downregulation.

Conclusion: The M6D4/+ mice serve as a valuable model for studying skeletal muscle disease in FSHD.
Inducing high—level expression of DUX4 during the juvenile stage results in developmental disorders within skeletal
muscle.

Key Words Facioscapulohumeral muscular dystrophy; DUX4; skeletal muscle; mice
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Genetic variation and clinical characteristics of children
with congenital hypothyroidism with different thyroid
morphology: an analysis of 98 cases

Feng Zhangl,Ying Wang1,Shuang Liu2,Leilei Wang2,Bin Yul,Wei Longl
1. Changzhou Maternity and Child Health Care Hospital affiliated to Nanjing Medical University
2. Lianyungang Maternal and Child Health Care Hospital

Objective To investigate the genetic variation and clinical characteristics of congenital hypothyroidism
(CH) with different thyroid morphology. Methods A retrospective study was conducted on 98 cases of Changzhou
Maternal and Child Health Care Hospital and Lianyungang Maternal and Child Health Care Hospital from
August 19, 2011 to November 13, 2019 . According to Thyroid morphology, they were divided into Thyroid
dysplasia (TD) group, gland in situ Thyroid, (GIS) group and Goiter group. The gene variation was detected by

whole—exome sequencing (WES). The general condition, gene variation and treatment of CH among the 3 groups
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were compared. Statistical analysis was performed using Chi-square (or Fisher’ s exact) tests, Kruskal Wallis
test, LSD test, or Mann—Whitney U —test. Results: (1) There is a statistically significant difference in the birth
rate of girls among CH patients in TD, GIS and Goiter groups [87.5% (21/24), 47.8% (32/67), 3/7, ¢2=13.46,
P=0.001], and the birth rate of girls in the TD group is higher than that in the other two groups (P <0.017). There
was a statistically significant difference in postnatal sTSH levels among the three groups [28.00 (33.30~20.0 mU/L),
55.40 (17.73~116.0) mU/L, 32.00 (21.55~57.65) mU/L, H=7.02, P=0.030], but there was no statistically significant
difference in pairwise comparison between the three groups (P >0.017) (2) The detection rates of potential functional
variants in TD, GIS and Goiter groups were 45.8% (11/24),88.1% (59/67) and 6/7, respectively, ( x >=18.39, P<0.0
01). Compared with the TD group, the detection rate of potential functional variants in CH patients in the GIS group
was higher (¢2=17.75, P<0.001). Among them, the highest frequency of variants was DUOX2, and the detection
rate was 59.2% (58/98). The detection rates of TD, GIS and Goiter CH were 20.8% (5/24), 73.1% (49/67) and 4/7,
respectively, (¢2=20.02, P<0.001). Monoallelic variants were more common in TD group with variants frequency of
7/11, while biallelic variants were more common in GIS group and Goiter group with variation frequencies of 72.4%
(42/59) and 4/6, respectively. In addition, 6 oligogenic variants were detected in GIS children (10.2% ,6/59). (3)
There was a statistically significant difference in the dosage of L—Thyroxine (L-T4) between the ages of 2[37.50
(25.00-45.00) pmol/L, 37.50 (25.00-45.00) pmol/L, 25.00 (16.50-40.00) pmol/L, H =16,53, p<0.001 | and 3
[37.50 (27.12-47.50) pmol/L, 20.00 (6.25-29.25) pmol/L, 31.25 (9.38~52.50) pmol/L, H=14.16, P<0.001]in three
groups of CH patients. In the TD group, L-T4 dose at 2 and 3 year of age was higher than that of the GIS group
(P<0.017). Conclusions: There are differences in the detection rate of potential functional variants s among children
with different thyroid morphologies in CH, in which the detection frequency of DUOX2 variants is the highest, and
biallelic variants are common.. TD groupmay require higher doses of L-T4 supplementation with age.

Key Words Congenital hypothyroidism; Thyroid dysplasia; Normal—sized gland in situ; Goiter; Whole—exome

sequencing
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Recurrent gene flow between Neanderthals and modern
humans over the past 200,000 years

Liming Li1,2, Troy Comi2,Rob Bierman2,Joshua Akey?2
1. Department of Medical Genetics and Developmental Biology, School of Medicine, The Key
Laboratory of Developmental Genes and Human Diseases, Ministry of Education, Southeast University,
Nanjing, 210009, China
2. The Lewis—Sigler Institute for Integrative Genomics, Princeton University; Princeton, 08540, USA.

It is well known that the ancestors of modern humans and Neanderthals admixed and many methods have
been developed to identify and interpret introgressed Neanderthal sequences in the genomes of contemporary
humans. Although gene flow between Neanderthals and modern humans was bidirectional, comparatively little is
known about the dynamics of introgressed human sequences in the Neanderthal genome and how those sequences
impact inferences of Neanderthal population history. Here, we develop a methodological framework to estimate the
amount and consequences of human introgressed sequence in Neanderthals and apply it to whole—genome sequence
data from 2,000 humans and three Neanderthals. We estimate Neanderthals have 2.5% to 3.7% human ancestry
and on average contain 65 Mb of human introgressed sequence. Additionally, we leverage the characteristics of
human introgressed sequences in Neanderthals to revise estimates of Neanderthal ancestry in contemporary human
populations. Furthermore, when human introgressed sequences are properly accounted for, we find that Neanderthal
population sizes are significantly smaller than previously thought. The approximately 20% lower estimate of
effective population size has important implications for the cost of introgression to modern humans, as the burden of
deleterious mutations carried by Neanderthals was likely higher than previously estimated, which were subsequently
inherited by the ancestors of predominantly non—African populations. Finally, we identify two distinct waves of
human gene flow into Neanderthals, highlighting the long history of admixture between humans and Neanderthals.
In summary, recurrent gene flow throughout hominin history has shaped the hiology and genomes of modern humans
and Neanderthals.

Key Words Neanderthal; introgression; human evolution; admixture
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Gold nanoparticles retrogradely penetrate through
testicular barriers via Sertoli—cells mediated

endocytosis/exocytosis and induce immune response

Bo Zheng
Suzhou Municipal Hospital

Despite the rapidly growing interest in nanoparticle—mediated controllable male contraception and recovery
of male fertility, novel applications of nanoparticles in these processes are limited by a knowledge gap regarding
their transport and distribution in the testes. Here, we investigated the fate of gold nanoparticles in the mouse testes
using two injection methods, namely, interstitial testicular injection (IT-AuNPs, AuNPs exposure in the interstitial
compartment of the testes) and rete testis injection (RT—=AuNPs, AuNPs exposure in the adluminal compartment of
the seminiferous tubules). In this study, we used 100 nm spherical AuNPs and microinjected with 5 p L AulNPs
(30 mg/mL) for the experiments. For IT-AuNP injection, we found that AuNPs could not penetrate through the
Sertoli cell-mediated blood - testis barrier (BTB) of the seminiferous tubules, and no male reproductive toxicity was
observed. For RT—=AuNP injection, AuNPs could be retrogradely transported from the adluminal compartment to
the interstitial compartment of the testes via Sertoli cell-mediated endocytosis/exocytosis, resulting in damage and
the release of inflammatory cytokines in the mouse testis. Our results highlight a retrograde nanoparticle transport
function of Sertoli cells, thereby providing a mechanistic overview of the development and use of nanobiotechnology
in male reproduction.

Key Words AuNPs, Blood - testis barrier, Interstitial testicular injection, Rete testis injection,

Reproductive toxicity, Local inflammatory response

Triptolide exposure triggers testicular vacuolization injury
by disrupting the Sertoli cell junction and cytoskeletal
organization via the AKT/mTOR signaling pathway

Bo Zheng
Suzhou Municipal Hospital

Background:Despite the known reproductive toxicity induced by triptolide (TP) exposure, the regulatory

mechanism underlying testicular vacuolization injury caused by TP remains largely obscure.

Methods: Male mice were subjected to TP at doses of 15, 30, and 60 p g/kg for 35 consecutive days. Primary
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Sertoli cells were isolated from 20—day—old rat testes and exposed to TP at concentrations of 0, 40, 80, 160,
320, and 640 nM. A Biotin tracer assay was conducted to assess the integrity of the blood - testis barrier (BTB).
Transepithelial electrical resistance (TER) assays were employed to investigate BTB function in primary Sertoli
cells. Histological structures of the testes and epididymides were stained with hematoxylin and eosin (H&E). The
expression and localization of relevant proteins or pathways were assessed through Western blotting or immu[1]
nofluorescence staining.

Results: TP exposure led to dose—dependent testicular injuries, characterized by a decreased organ coefficient,
reduced sperm concentration, and the formation of vacuolization damage. Furthermore, TP exposure disrupted
BTB integrity by reducing the expression levels of tight junction (TJ) proteins in the testes without affecting hasal
ectoplasmic specialization (basal ES) proteins. Through the TER assay, we identified that a TP concentration of
160 nM was optimal for elucidating BTB function in primary Sertoli cells, correlating with reductions in TJ protein
expression. Moreover, TP exposure induced changes in the distribution of the BTB and cytoskeleton|[1]associated
proteins in primary Sertoli cells. By activating the AKT/mTOR signaling pathway, TP exposure disturbed the
balance between mTORC1 and mTORC2, ultimately compromising BTB integrity in Sertoli cells.

Conclusion: This investigation sheds light on the impacts of TP exposure on testes, elucidating the mechanism
by which TP exposure leads to testicular vacuolization injury and offering valuable insights into comprehending the
toxic effects of TP exposure on testes.

Key Words Triptolide, Testicular vacuolization injury, BTB integrity , Cytoskeleton, AKT/mTOR
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Mechanism research of neural crest cell migration
involved in the pathogenesis of neural tube defects
using 3D organoids

Haiqin Huo
Women&#039;s Hospital of Nanjing Medical University

AIMS:The detailed mechanism of human neural tube defects (NTDs) with polygenic inheritance still
remains unknown in most cases. The neural crest cell migration deficit in the early neurulation was involved with
neural tube closure failure and therefore played a role in NTDs.METHOD:

Recently, a large body of work has been made to elicit tissue and organ biology in 3D organogenesis. The
reconstitution of neural tube so far has been described as the generation of neuroepithelium in 3D culture from
human pluripotent stem cells (hPSCs), which is often a mixture of several rosettes. Furthermore, the contribution
of inhomogeneous neuroepithelium secreting signaling molecules could also not hardly be excluded in the present
induction system. Here, we would like to present an optimized method that can induce neural tube formation from
hPSCs by defined under certain conditions under induction system. Strikingly, neural tube reconstituted in vitro can
pose the process of elongation, folding and closure.

In our study, neural tube organoids were generated from human pluripotent stem cells, facilitating a human

model for researching NTDs. Morphometric analysis of NTDs organoids and neural tube organoids was performed to
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compare the developmental events, especially neural crest cell migration. RESULTS:

We found a decreased migration capacity of the neural crest cells and neural tube closure failure in NTDs
organoids. By using specific inhibitors, we show that the neural crest cells in early development is specified by
signaling molecules including Rho—associated kinase (ROCK). And ROCK inhibitors could mitigate the neural
crest cell migration deficit and neural tube closure failure in vitro. CONCLUSION:

We proposed a reliable approach tohave induced hPSCs to neural tube-like structures, at least in the in vitro
context. The dynamic developmental progress of the neural tube, shown here, was unanticipated at the begaining.
Following the formation of the neuroepithelium layer, we found that the structure organoid tended to elongate, fold,
and close in a manner mimicking in vivo development, termed as primary neurulation. Following After the closure,
the neural tube was promoted to generate subdivisions of the early brain. So far, little is known about cellular and
molecular mechanisms of neurulation in human. Thus, detailed studies are needed to determine discover the precise
mechanisms that, if disrupted, would cause the neural tube to fail to close, an event that results in neural tube
defects. Overall, our method provides novel insight into human early neurodevelopment.

Key Words neural tube defects, human pluripotent stem cells, organoids
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Construction of ceRINA networks related to recurrent
abortion using whole transcriptome sequencing

Rong N1
The Affiliated Huaian No.1 People’ s Hospital of Nanjing Medcial University

Objective:To construct an inter—gene regulatory network by screening non—coding RNA (IncRNA), microRNA
(miRNA), messenger RNA (mRNA), and circRNA associated with relapse—induced abortion, with the aim
of investigating the transcriptomic level material basis and pathological mechanism of relapse—induced abortion.

Method:Using whole transcriptome sequencing technology, we conducted a comprehensive analysis of
differentially expressed mRNA, microRNAs (miRNAs), long non—coding RNAs (IncRNAs), and circular RNAs
(circRNAs) in villus tissue samples from three patients with recurrent spontaneous abortion (RSA) and three normal
abortion patients. Subsequently, bioinformatic analysis was performed to identify potential target molecules closely
associated with recurrent abortion. To facilitate the exploration of these associations, we constructed an integrated
mRNA-miRNA-IncRNA/circRNA network.

Results: A total of 412 differentially expressed mRNAs were identified between the RSA group and the
normal abortion group, with 230 up-regulated and 182 down-regulated. Additionally, 439 IncRNAs showed
differential expression, including 235 up-regulated and 204 down-regulated. Three circRNAs were also found to
be differentially expressed, all of which were down-regulated. Furthermore, seven miRNAs exhibited differential
expression, with three being up-regulated and four being down-regulated. The bioinformatics analysis revealed that
the DEGs primarily enriched in extracellular regions, multicellular biological processes, cell adhesion, intrinsic
components of membranes, type Il transforming growth factor receptor binding pathway as well as transforming
growth factor receptor binding pathway among others. Notably, four IncRNAs, four mRNAs and five miRNAs
formed four regulatory networks (IncRNA-miRNA-mRNA), providing a foundation for elucidating the mechanism
underlying RSA.

Key Words recurrent abortion, transcriptome sequencing, ceRNA network
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Vitamin D deficiency inhibits microRNA—-196b—5p

which regulates ovarian granulosa cell hormone synthesis,
proliferation, and apoptosis by targeting RDX and LRRC17

Yuwei Shangz,Ting Wanl,Huiting Sun’,Zhilei Mao',Lina Zhangl,Xia Chen’,Yichao Shi’
1. Changzhou Maternity and Child Health Care Hospital Affiliated to Nanjing Medical University
2. The Affiliated Changzhou No. 2 People’ s Hospital of Nanjing Medical University

[Background]In polycystic ovary syndrome (PCOS), ovarian physiology is tightly linked to the metabolic
disturbances observed in this disease. Vitamin D (VD) plays an important role in the regulation of ovulatory
dysfunction and can influence genes involved in steroidogenesis in granulosa cells. However, its role in the

proliferation and apoptosis of ovarian granulosa cells is unclear. The present study aimed to investigate the role of
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microRNA-196-5p (miR—196b—5p) in the hormone synthesis, proliferation, and apoptosis of ovarian granulosa
cells. [Methods] The abnormal expression of miRNAs in ovarian tissues of VD—-deficient mice was analyzed using
transeriptome sequencing. The direct target of miR—196b—5p was predict and confirmed by bioinformatics analysis
and the dual-luciferase reporter assay. Reverse transcription—quantitative PCR (RT-qPCR) was used to detect
the levels of miR—196b-5p, cell proliferation was detected via the CCK8 assay, and cell apoptosis and reactive
oxygen species (ROS) were measured via flow cytometry. The levels of RDX, LRRC17, CYP19A1, and GLUT4
were detected by performing RT—qPCR or western blot. [Results] We found that miR—196b-5p was significantly
downregulated among the 672 miRNAs that were differentially expressed (DE) in VD-deficient mice. In addition,
the results demonstrated that downregulated expression of miR—196b—5p significantly increased the level of RDX
and LRRC17, and reduced expression of miR—196b—5p significantly promoted ovarian granulosa cell apoptosis
and inhibited cell proliferation. Downregulated expression of miR—196b—5p promoted cellular ROS production
and inhibited sex hormone production and glucose uptake. Transfection with miR—196b—5p mimics significantly
increased the expression of CYP19A1 and GLUT4 and decreased the RDX and LRRC17 levels in ovarian granulosa
cells. [Conclusions] This study shows that miR—196b—5p can regulate the oxidative stress (0S), glucose uptake, and
steroid production pathway of granulosa cells, thus promoting follicular development and maturation. This is a step
towards a feasible treatment for PCOS.

Key Words miR 196b 5p, vitamin D, radixin (RDX) and leucine rich repeat containing 17(LRRC17), ovarian

granulosa cells

Down—regulation of miR—138—5p by PP2A promoted

apoptosis of spermatocytes

Danni Wang
The Affiliated Changzhou No. 2 People’ s Hospital of Nanjing Medical University

Background: Protein phosphatase 2A (PP2A) is known to have a pivotal and diverse functions in various
physiological processes. In a previous study, we utilized the cre—loxp system to generate germ cell-specific knockout
mice for the PP2A catalytic subunit alpha subunit (Ppp2cacKO).

Methods and results: Using high—throughput miRNA sequencing of testis tissues and real-time PCR, we have
identified a notable decrease in the expression of miR—138-5p in the testes of Ppp2cacKO mice. Our findings
indicate that miR-138-5p plays a role in the regulation of apoptosis and proliferation of GC2 cells. Furthermore,
bioinformatics analyses suggested that miR—138- 5p may target the transcriptional repressor Trpsl. Consistent
with these predictions, we observed a significant upregulation of Trps1 in the testes of Ppp2cacKO mice. Through
transfection experiments, we have validated the negative regulation of Trpsl expression by miR—138-5p in GC2
cells.

Conclusion: Our study indicates that PP2A influences miR-138-5p targeting of Trps1, impacting spermatocyte
proliferation and apoptosis.

Key Words Azoospermia, Spermatogenesis , PP2A, miR—138-5p, Trpsl
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Neuroligin 2 Suppresses F—Actin Depolymerization
Through RACK1—-Cofilin Signaling in Drosophila

Yichen Sun,Moyi Li,Wei Xie
Southeast University

Objective Neuroligins are transmembrane cell adhesion proteins that play eritical roles in synapse formation
and function, and are well-known for their potent synaptogenic properties and their genetic linkage with autism
spectrum disorder, a developmental mental disorder. Our previous research suggested that Neuroligin2 promotes
F-actin polymerization, but the underlying mechanism was unknown.

Methods The Drosophila neuromuscular junction was used as an in vivo model for morphological and
functional research to investigate the factors and mechanisms involved in Neuroligin2’ s function on synapse
through regulating the actin cytoskeleton.

Results We discovered that the dramatic reduction in the amount of F-actin in dnlg2 mutants is due to the
quantity imbalance between phosphorylated and non—phosphorylated forms of cofilin. Neuroligin2 deletion resulted
in a disrupted RACK1-cofilin signaling pathway with diminished actin skeleton proteo—stasis, aberrant synaptic
structure and abnormal electrophysiology features. Additionally, overexpression of wildtype and non—phosphorylated
forms of cofilin in muscles was able to reverse NMJ synapse undergrowth and reduce NMJ synaptic transmission
capability in dnlg2 mutants, whereas phosphorylated forms of cofilin was not. Furthermore, we revealed that F—Actin
dynamics in Drosophila neuromuscular junction is controlled through Cofilin signaling via a novel interaction
between Neuroligin2 and RACK1, suggesting a new understanding of the RACKI function on neuronal system and
actin skeleton.

Conclusion This study revealed a significant role of Neuroligin2 in the regulation of the actin cytoskeleton in
the postsynaptic NMJ through RACK1-cofilin signaling pathway, and that orchestration of F—Actin by Neuroligin2
is a highly dynamic and complex process critical for neural connectivity.

Key Words Neuroligin, F—actin, Drosophila, neuromuscular junction, Cofilin, RACK
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PABPCI1L is an oocyte—specific poly(A) tail binding
protein indispensable for oocyte maturation

Huanyu Yan,Qiaozhen Shi,Xingsi He,Xi Wang
Jiangsu Province Hospital, State Key Laboratory of Reproductive Medicine and Offspring Health

Poly(A) binding proteins (PABPs) are a class of regulatory proteins via interaction with the poly(A) tails of
RNA. PABPCIL is specifically expressed in oocytes and its depletion has been reported to cause female infertility.
However, the underlying mechanism mediated by the interaction between PABPC1L and poly(A) tails is still largely
unknown.

To investigate the functions of Pabpcll in oocyte maturation, we generated Pabpcll knockout (KO) mice and
indeed observed infertility in KO females due to meiotic arrest at the germinal vesicle (GV) stage. Further analysis
revealed mitochondrial and endoplasmic reticulum damage, with abnormal distributions, and widespread lysosomal
degradation in the KO oocytes. Using long—read sequencing—based poly(A)—inclusive transcriptome profiling,
we found that the poly(A) tail length of the KO oocytes was globally shortened at the GV stage. Transcriptome
and proteome analysis identified 3240 differentially expressed genes and 460 differentially expressed proteins,
respectively. Notably, 101 genes displayed concurrent changes in poly(A) tail length, RNA level, and protein level.
Integrative analysis showed that shortened poly(A) tails were largely correlated with the downregulation of protein
concentration but not RNA abundance, indicating Pabpcll-mediated poly(A) tail changes could largely affect

translational efficiency during oocyte maturation.

« 29 .



AHRBEFAF T —REFELEFFARAE FEXZR

In conclusion, our results suggest that PABPCI1L is indispensable for oocyte maturation, primarily through the
intervention of translational regulation of a particular group of proteins.

Key Words Poly(A) binding protein; Multi—omics analysis; Post—transcriptional regulation

Pathogenesis of Neonatal Metabolic Genetic Disorders
Induced by Abnormal Tryptophan Metabolism

Yu Chenl,Ping—ping Jinz,Lu WangZ,Lan Yang1
1. Wuxi Maternal and Child Health Hospital ; 2. jiangnan university

Background: Tryptophan is an essential amino acid involved in numerous biosynthetic processes, including
the synthesis of serotonin, melatonin, and niacin. Abnormalities in tryptophan metabolism are increasingly
recognized as contributors to various metabolic genetic disorders in neonates. This study aims to elucidate the
molecular mechanisms underlying these disorders and explore potential diagnostic and therapeutic strategies.

Methods: Study Population: A cohort of 100 neonates diagnosed with metabolic genetic disorders related to
tryptophan metabolism was recruited from multiple neonatal intensive care units.

Genetic Analysis: Whole—exome sequencing (WES) was used to identify mutations in genes associated with
tryptophan metabolism. Bioinformatics tools were employed for data analysis and pathogenic variant identification.

Biochemical Assays: Blood and urine samples were analyzed using high—performance liquid chromatography
(HPLC) and mass spectrometry to quantify tryptophan and its metabolites.

Clinical Observations: Clinical data, including symptoms, treatment responses, and outcomes, were collected
and correlated with genetic and biochemical findings.

Results: Genetic Analysis: WES identified mutations in key genes such as TDO2, IDO1, and KMO, including
several novel variants.

Biochemical Assays: Significant alterations in tryptophan and its metabolites were observed, with elevated
kynurenine and reduced serotonin levels being common findings.

Clinical Observations: Affected neonates exhibited symptoms like developmental delay, hypotonia, and
seizures. Specific genetic mutations and metabolic profiles were linked to distinct clinical phenotypes.

Conclusions: This study provides critical insights into how disrupted tryptophan metabolism leads to
neonatal metabolic genetic disorders. Early diagnosis through genetic screening and biochemical assays is crucial
for managing these conditions. Our findings suggest potential therapeutic targets and emphasize the need for further
research to develop effective treatments.

Key Words Tryptophan Metabolism, Neonatal Metabolic Disorders, Genetic Mutations, Kynurenine Pathway
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Creatine Kinase—MM/Proto—Oncogene Tyrosine—
Protein Kinase Receptor as A Sensitive Indicator for

Duchenne Muscular Dystrophy Carriers

Zhilei Zhang,dongyang hong,Dingyuan Ma,Peiying Yang,Jingjing Zhang,Xin Wang,
Yan Wang,lulu meng,Yanyun Wangwang,yahong li,Yun Sun,tao jiang,Zhengfeng Xu
Nanjing Women and Children” s Healthcare Hospital

Objective: Duchenne muscular dystrophy (DMD), a lethal X-linked recessive genetic disease, characterized
by progressive muscle wasting which will lead to premature death by cardiorespiratory complications in their
late twenties. And 2.5-19% DMD carriers also suffer from skeletal muscle damage or dilated cardiomyopathy
who diagnosed as soon as possible is meaningful for prenatal diagnosis and advance warning for self health. The
current DMD carrier screening mainly relies on detecting serum creatine kinase activity, covering only 50-70%
DMD carriers which will cause many false negatives and require the discovery of highly effective biomarker and
simply detection procedure for DMD carriers.

Methods: In this article, we have compiled a comprehensive summary of all documented biomarkers
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associated with DMD and categorized them based on their expression patterns. We specifically pinpointed novel
DMD biomarkers, previously unreported in DMD carriers, and conducted further investigations to explore their
potential.

Results: Compared to creatine kinase activity alone in DMD carriers, creatine kinase—MM can improve the
specificity from 73% to 81%. And our investigation revealed another promising protein: proto—oncogene tyrosine—
protein kinase receptor (RET). When combined with creatine kinase—-MM (creatine kinase—MM/RET ratio),
it significantly enhances the specificity (from 81% to 83%) and sensitivity (71.4% to 93%) of detecting DMD
carriers in serum. Moreover, we successfully devised an efficient method for extracting RET from dried blood
spots. This breakthrough allowed us to detect both creatine Kinase—MM and RET using dried blood spots without
compromising the detection rate.

Conclusion: The creatine kinase—-MM/RET ratio is a superior indicator that significantly improves the
specificity and sensitivity of detecting DMD carriers from dried blood spots.

Key Words DMD carriers, creatine kinase—MM, RET, biomarker

Establishment and Evaluation of a Method for
Measuring Ornithine Transcarbamylase Activity in
Micro Blood of Neonates

Zhilei Zhang,Xin Wang,Jingjing Zhang,Xianwei Guan,Yanyun Wang,
Dongyang Hong,yahong li,Peiying Yang,Yun Sun,tao jiang
Nanjing Women and Children” s Healthcare Hospital

Objective: Ornithine transcarbamylase deficiency is extremely high clinical heterogeneity making its clinical
screening and classification challenging in some instances. In this study, we established a simple and stable method
for ornithine transcarbamylase activity testing using micro blood from newborns.

Methods: Ornithine transcarbamylase activity was gauged via an enzymatic reaction involving carbamoyl
phosphate and ornithine as substrates. The resulting enzymatic production of citrulline was determined using tandem
mass spectrometry.

Results: A strong linear relationship was observed between ornithine transcarbamylase activity and the volume
of micro blood, as well as reaction time (R2=0.9793, 0.9922 respectively). The intra—coefficient variation and inter—
coefficient variation stood at 11% and 12.5% with a 1-hour reaction time, and 6.77% and 9.58% with a 3—hour
reaction time, respectively. The Limit of Blank was 0.57 nmol/mL/h. An OTC enzyme activity below 39.6 nmol/mlL/
h indicates a positive diagnosis for OTCD. And the Receiver Operating Characteristic curve’ s area under the curve
was calculated at 0.984. Notably, the method exhibited a sensitivity of 100% and specificity of 96.9% for diagnosing
ornithine transcarbamylase deficiency.

Conclusions: Our method presents a simpler, more stable, and reproducible approach, enabling direct analysis
of ornithine transcarbamylase activity with heightened sensitivity and specificity using micro blood.

Key Words Ornithine transcarbamylase deficiency; ornithine transcarbamylase activity; newborns; micro blood;

tandem mass spectrometry; citrulline
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Objective: To verify a microdeletion at Xp21.1 interrupting dystrophin gene detected by non—invasive prenatal
screening (NIPS) in a fetus.

Materials and methods: A 24—year—old, primigravid woman was referred for counseling at 24 weeks of gestation
because of high risk of 21 trisomy by serological screening and polyhydramnios. She received genetic counseling
and selected NIPS for a confirmatory test. A microdeletion at Xp21.1 interrupting dystrophin gene was detected by
NIPS. Combination of chromosome microarray analysis (CMA) and multiplex ligation—dependent probe amplification
(MLPA) were used to facilitate the prenatal diagnosis and genetic counseling in the fetus.

Results: A microdeletion at Xp21.1 interrupting dystrophin gene was detected by NIPS. The CMA result
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showed a 229 Kb deletion at Xp21.1 or [hgl9] Xp21.1 (31,776,452-32,005,227) x 1 in the male fetus. And the
MLPA analysis revealed a deletion involving exons 45 - 50 in the dystrophin gene. Detection on family numbers
showed that the deletion derived from the pregnant woman.

Discussion: Several studies have validated that NIPS is well evidenced for detecting trisomy 21, 18 and 13.
This report provides us a new feature of NIPS on testing the microdeletion or microduplication. The current report
suggested that we need to pay more attention to chromosome variants containing important OMIM genes such as
DMD gene in Xp21.1 during NIPS.

FEE Duchenne muscular dystrophy; Dystrophin; NIPS; MLPA

Clinical application of qfPCR combined with CMA
in Prenatal diagnosis of fetuses with chromosomal

abnormalities: a retrospective study

Shuai Men,Zhiwei Wang,Leilei Wang
Lianyungang Maternal and Child Health Hospital

Objective: This study aims to evaluate the role of quantitative fluorescence polymerase chain reaction (qfPCR)
and Chromosomal microarray analysis (CMA) in diagnosing prenatal fetal chromosomal abnormalities and to explore
the feasibility of combining CMA and qfPCR (CMA-qfPCR) for prenatal fetal in clinical practice.

Methods: Pregnant women with prenatal diagnosis were divided into two groups based on testing strategies: the
CMA and the CMA-gfPCR group. The comparison was made between the two groups regarding detection rates of
fetal genetic abnormalities and turnaround time and analyzed the detection rate of fetal chromosomal abnormalities
in pregnant women with different indications.

Results: A total of 3653 pregnant women with singleton pregnancies were included, with 1832 in the CMA
group and 1821 in the CMA—qfPCR group. The detection rate of chromosomal aneuploidy abnormalities in both
groups is almost the same, the most common aneuploidies were trisomy 21 and sex chromosome aneuploidies.
Compared with the CMA group, the CMA—qfPCR reduced the reporting turnaround time of chromosomal aneuploidy
from about 14 days to about 7 days, effectively eliminating anxiety in pregnant women. Moreover, ultrasound
examination, NIPT screening, and maternal serum screening can significantly improve the detection of fetal
chromosomal aneuploidies. There was no significant difference in the detection rate of CNVs between the two
groups. However, pregnancies with high risk of NIPT were more easily detected and pCNVs and IpCNVs were also
more likely to be identified in pregnancies with high risk of NIPT.

Conclusion: Our study suggests that combining CMA and gfPCR is an efficient and reliable strategy in the
prenatal detection of fetal chromosomal abnormalities and could be used as a routine selection method for prenatal
diagnosis of the fetus.

Key Words CMA, qfPCR, prenatal diagnosis, chromosomal aneuploidy, CNV
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Identification and splicing analysis Of the first deep
intronic FIG4 Mutation causing Yunis—Varon Syndrome

Hui Tang,Qin Zhang,Qingqging Chen,Ting Wang
Suzhou Municipal Hospital

Purpose: Yunis—Var 6 n syndrome (YVS,0MIM #216340) is a severe autosomal recessive syndrome caused
by the destruction of the phosphoinositide 5—phosphatase encoded by FIG4 gene characterized by skeletal defects,
including cleidocranial dysplasia and digital anomalies and a poor prognosis, due to neurological and cardiovascular
involvement. The aim of this study was to specify the distribution of whole—genome sequencing(WGS) in diagnosis of
YVS.

.Methods: Whole—genome sequencing was carried out to a Chinese family with two neonates presenting
the hallmark features of YVS. Sanger sequencing validated the pathogenic mutation and reverse transcription
polymerase chain reaction (RT-PCR) using the total RNA showed the influence of the splicing mutation.

Results: We identified a novel deep intronic mutation (IVS18-809A>G) in FIG4 gene by whole—genome
sequencing in a Chinese family with two neonates characterized by hypoplasia of thumbs and halluces and other
anomalies. Through Sanger sequencing and further RT-PCR, IVS18-809A>G generated an aberrant splicing
transcript. The results of TA cloning showed a section of pseudoexon from intron18 and resulted in a premature
termination codon at residue 822.Thus, I[VS18-809A>G combined with ¢.1141C>T (p.R381) presenting the mode

of two null mutations in FIG4 accounted for YVS in the patient.Conclusions: In general, we detect the first deep
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intronic mutation (IVS18-809A>G) in FIG4 which links with YVS and expands the genetic mutation spectrum. The
splicing analysis shows how IVS18-809A>G influence the transcript and contribute to Yunis—Varon Syndrome. The
study provides additional molecular and clinical information and extends the molecular mechanisms involved in the
disease course.

Key Words Yunis—Var 6 n syndrome, FIG4 gene, Deep intronic mutation, Whole—genome sequencing
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Newborn Genetic Screening of Congenital Adrenal

Hyperplasia Using Long—Read Sequencing

Bin Yu,yuqi yang,bin zhang
Changzhou Woman and Children Health Hospital affiliated to Nanjing Medical University

Objective: Single—molecule real-time (SMRT) long-read sequencing (LRS) offers several advantages,
particularly for obtaining much longer sequencing reads. In this study, we initiated a new project for nGS based on
LRS and explored the clinical application of LRS-based CAH screening (LRSBCS), and compared its efficacy in
different newborn populations.

Methods: Seventy—three newhorns from the NBS program were selected as participants, including 12 cases
confirmed to have CAH, 18 cases with false—positive biochemical screening results, and 43 healthy newborns.
Full-length CAH-related genes, including CYP21A2, CYP11BI1, CYP17A1, HSD3B2, and StAR. Sequencing was
performed on the Sequel 11 platform (Pacific Biosciences) with the Sequel 11 Sequencing Kit 2.0.

Results: Overall, the agreement between the LRSBCS and NBS for confirmed cases was 100%. LRSCS
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detected pathogenic variants in all 12 cases, including 10 cases with SNVs, one case with a deletion, and one
case with compound heterozygosity. LRSBCS could directly report the characteristics of gene variants (cis or trans
mutations). For example, we identified five pathogenic variants in Case 1 by LRS: ¢.518T>A, ¢.844G>T, ¢.923dup,
¢.955C>T, and ¢.1069C>T. By analysis of sequencing data, we could directly confirm that ¢.518T>A was in trans
with other variants. In fact, ¢.518T>A originated from the patient’ s father, while all other variants originated from
her mother. Case 11 is a representative example highlighting the advantages of LRS. The girl was recalled due to
her initial screening value (17 &« —OHP) was 527 nmol/L. Sanger sequencing did not detect any variations in the
disease—causing genes. However, the deletion of exons 1 =7 of CYP21A2 was reported by MLPA. The deletion
heterozygosity was also accurately detected using LRSBCS (Figure 1C). Surprisingly, Case 12 was confirmed to be
a compound heterozygote, which was missed during the initial NBS screening. The girl obtained a negative result
on 17 a —OHP testing (20.1 nmol/L) at 4 days after birth. However, she returned to the hospital due of an external
genital malformation after half a month. After re—examining, the level of 17 a =OHP was found to reach 1,030 nmol/L,
and was diagnosed as delayed CAH, according to the clinical phenotype. In the present study, the pathogenic variant
¢.518T>A and the deletion of CYP21A1P/CYP21A2_CH-1 were detected using LRS.

Moreover, screening data of 230,000 people in this area showed that the PPV of NBS was only 3.68%. In this
retrospective cohort study, no false—positive results were obtained for any of the 72 samples after LRSBCS, with a
false—positive rate of 0.

Conclusion: LRSBCS is a new method for molecular screening for CAH, yielding satisfactory results, and can
be incorporated of genetic testing into routine NBS for CAH.

Key Words congenital adrenal hyperplasia, long-read sequencing, newborn genomic sequencing, newborn

screening, single molecule sequencing

Prenatal identification of a mosaic abnormal Y
chromosome by FISH, SNP—array and Karyotyping

Jian Sun

Nanjing Medical University Affiliated Suzhou Hospital

OBJECTIVE: To perform prenatal diagnosis for a fetus carrying mosaic abnormal Y chromosome.

METHODS: Routine G—banding was carried out to analyze the chromosomal karyotype of the fetus. Fetal DNA
was also subjected to fluorescence in situ hybridization (FISH) and SNP-array testing.

RESULTS: A 23-year—old healthy woman was referred to our centre at 23 weeks of gestation age. Ultrasound
examination indicated normal result, however, non—invasive prenatal testing (NIPT) failed two times. Amniocentesis
was chosen by the patient. The fetus showed a mos 45,X[46]/46,X ,+mar[4] karyotype at 320—-400 band level by
the analysis of amniotic fluid chromosomes. FISH with Tel Xp/Yp/ Tel Xq/Yq/DYZ3 probes indicated the result
of 46,X[698]/46,XY[275]/47,XYY[27]. SNP-array platform was performed and identified a 17.9Mb duplication
of Ypl11.31q11.22 and a 7.7Mb deletion of Yq11.22q11.23. discrepancy exist in the results detected by the three
different methods.

CONCLUSION: Combined use of various technologies can enable accurate detection of structural abnormalities
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of the Y chromosome and facilitate genetic counseling.

Key Words FISH; SNP-array; Karyotyping; Prenatal diagnosis.
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Detection of mosaic reciprocal translocation in

centromere region using new chromosomal techniques

Wei Wang,Bin Zhang
Changzhou Maternal and Child Health Care Hospital

Complex chromosomal rearrangements are rare events that are considered difficult to detect by routine
cytogenetic methods. In this study, a family with normal karyotypes experienced abortions and neonatal death were
enrolled, which we speculated whether the couple might have a complex reciprocal translocation owing to two times
similar positive NIPT and maternal CMA results. DNA was isolated from peripheral blood cells and processed via
new chromosomal diagnostic methods (OGM, SV-Seq and C—MoKa). The C—MoKa data were consistent with our
hypothesis, OGM detected breakpoints in highly repetitive region and SV—Seq inferred the same structure. To the
best of our knowledge, this is the first study wherein C-MoKa facilitate as the robust complementary method for
mosaic reciprocal translocation at the breakpoints in centromere region in clinical practice.

Key Words Complex chromosome rearrangements, Structural variation, Chromosomal diagnostic technology,

Reciprocal translocation

Prenatal screening results and pregnancy outcomes analysis
of fetal free DNA from peripheral blood of pregnant
women in coastal areas of northern Jiangsu province

yuhua sun,leilei wang

Lianyungang Maternal and Child Health Hospital

Objective: To explore the clinical screening value of non—invasive prenatal screening (NIPT) technology
for fetal trisomy 21, trisomy 18, trisomy 13, sex chromosome abnormalities, and chromosomal microdeletions/
microduplications.

Method: 38280 pregnant women who underwent NIPT testing at Lianyungang Maternal and Child Health
Hospital from January 2017 to December 2023 were selected as the study subjects. After signing informed consent,
high-risk pregnant women for NIPT screening will undergo amniocentesis to extract amniotic fluid cells for
chromosome karyotyping analysis and chromosome microarray detection, and diagnostic tests for all cases will be
statistically analyzed. Follow up fetal pregnancy outcomes and collect fetal information by phone after pregnancy.

Result:Among the 38280 pregnant women, 751 were detected as high—risk, with a detection rate of 1.96%.
Out of 751 cases, 101 were identified as high-risk individuals for trisomy 21, 31 as high-risk individuals for
trisomy 18, 34 as high—risk individuals for trisomy 13, 204 as high—risk individuals for sex chromosome aneuploidy,

139 as high-risk individuals for other autosomal aneuploidy, and 242 as high-risk individuals for chromosomal
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microdeletions/microduplications. Among the 751 cases, 575 NIPT positive pregnant women agreed to receive
subsequent interventional prenatal diagnosis. 67 cases of trisomy 21, 9 cases of trisomy 18, 3 cases of trisomy 13,
52 cases of sex chromosome abnormalities, 2 cases of other autosomal aneuploidy, and 55 cases of microdeletions/
microduplications were confirmed, with positive predictive values of 98.53%, 52.94%, 12.00%, 31.90%, 1.492%,
and 54.10%, respectively. 36326 cases of successful follow—up of fetal pregnancy outcomes were reported, with a
success rate of 94.80%. Follow up revealed 3 cases of false negatives for trisomy 21, but no false negatives were
found for trisomy 13 and trisomy 18.

Conclusion: The non—invasive prenatal screening (NIPT) technology has the highest screening performance for
trisomy 21, followed by microdeletions/microduplications and trisomy 18. It also has important clinical application
value for sex chromosome aneuploidy abnormalities, trisomy 13, and other autosomal aneuploidy abnormalities.
However, invasive prenatal diagnosis is still necessary for high—risk NIPT to avoid false positives.

Key Words NIPT, diagnostic tests, follow—up

Accuracy of expanded noninvasive prenatal testing for
maternal copy number variations: a comparative study
with CNV—seq of maternal lymphocyte DNA

Honglei Duan
Department of Obstetrics and Gynecology, Affiliated Drum Tower Hospital, Medical School of Nanjing
University, Nanjing, China

Objective: To evaluate the accuracy of expanded noninvasive prenatal testing (NIPT) for maternal copy number
variations.

Materials and methods: Expanded NIPT was used to detect CNVs = 2 Mb at a whole—genome scale. The
threshold of maternal deletion was copy numbers (CN) < 1.6, and the threshold of maternal duplication was CN =
2.4.

Results: Of the 5440 pregnant women with successful expanded NIPT results, 28 maternal CNVs = 2 Mb
were detected in 27 pregnant women. Except for five cases reported as test failure, 23 CNVs =2 Mb were confirmed
among the remaining 22 pregnant women by CNV—seq of maternal lymphocyte DNA. The genomic location, copy
numbers and fragment size of maternal CNVs reported by expanded NIPT were consistent with the results of CNV—
seq of maternal lymphocyte DNA.

Conclusions: Maternal CNVs =2 Mb can be accurately evaluated according to the CN indicated by expanded
NIPT results.

Key Words Noninvasive prenatal testing, Copy number variations, Lymphocyte DNA, Cell-free DNA
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Discussion on the significance of genetic screening for
hereditary deafness in newborns

Shengnan Song

JiangsuProvinceHopistal

Purpose: To conduct deafness gene detection on the heel blood spots of 2488 newborns sent to our center from
January 2022 to December 2023, combined with traditional deafness screening, to increase the detection rate of
deafness and provide early intervention and treatment for high—risk infants.

Method: The melting curve method was used to detect deafness genes. Primers were used to amplify four
human deafness genes, and then the four deafness genes in the sample were determined by performing melting curve
analysis on the double—stranded hybrid formed by the fluorescently labeled probe and the PCR product, identifying
mutations and their types. The four deafness genes correspond to four PCR reaction systems for detection. The genes
and sites screened are as follows: GJB2 (c.35delG, ¢.176-191del 16, ¢.235delC, ¢.299-300del AT, ¢.167delT), GJB3
(€.538C>T, 547G>A), mtRNR1 (1494C>T, 1555A>G), SLC26A4 (919-2A>G, 1174A>T, 1226G>A, 1229C>T,
1707+5G>A, 1975G>C, 2168A>G, 2027T>A, 2162C>T, 749T>C, 754T>C, 2027T>A). Results: All 2488 samples
were successfully tested, with 174 carrying abnormal genes, and 11 cases diagnosed with definite deafness in
children.

Conclusion: The melting curve method for deafness gene detection significantly enhances the detection of
newborn deafness, improving efficiency when combined with traditional screening and enabling early detection of
deaf children for better prognosis.

Key Words hereditary deafness, PCR,
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Two—dimensional polymerase chain reaction for identifying
HIA alleles associated with adverse drug reactions

Xueting Zhu,Guanghua Luo,Lu Zheng
The Third Affiliated Hospital of Soochow University

Objective Human Leukocyte Antigen (HLA) alleles are significantly associated with adverse drug reactions
(ADRs). Specifically, HLA-B15:02 and HLA-A31:01 are genetic markers for antiepileptic drug—induced Stevens—
Johnson syndrome/toxic epidermal necrolysis in Asian and European populations, respectively. Additionally,
HLA-B57:01 is a risk factor for abacavir—induced hypersensitivity syndrome, and HLA-B58:01 is closely
associated with allopurinol-induced cutaneous adverse reactions. Currently, there is no rapid, convenient, cost—
effective, high—throughput genotyping method available. This study aims to identify HLA-A31:01, HLA-B15:02,
HLA-B57:01, and HLA-B58:01 using two—dimensional PCR (2D-PCR) method to prevent ADRs. Additionally,
this study explores the frequency of these alleles in the Chinese population.

Methods In this study, 2D-PCR methodology was established under single—tube closed conditions to
simultaneously identify four HLA alleles. The performance of the methodology was evaluated in terms of its
sensitivity, specificity, accuracy, and selectivity. For clinical application, the prevalence of these alleles was
analyzed in 2000 general population samples.

Results The 2D-PCR technology established in this study can detect positive samples as low as 26 copies/ . 1
within 100 minutes, with a cost of less than 1 USD per sample. Among the 2000 samples analyzed, 110 samples were
positive for HLA-B15:02, 256 for HLA-B58:01, 44 for HLA-B57:01, and 133 for HLA-A31:01. The Kappa test
showed that the concordance rate between 2D—PCR and PCR-SBT is 100%, exhibiting high sensitivity, specificity,
and accuracy.

Discussion The 2D—PCR method provides a rapid, cost—effective, and highly accurate approach for HLA allele
identification, which is crucial for preventing ADRs. This technology demonstrates substantial potential for clinical
applications and translational research.

Key Words 2D-PCR, HLA , Genotyping, drug adverse reactions

<45 .



Bobs AR F A MR R 5B 46™ il 2 v b 1106 5 L

Mkl
R T da S iR Ak IR

Hi B 5 EK A M A L, Bobs (BACs—on—Beads) FARTEFZRZ WP AL B T % I R FH
B .

Jrid EH20174F1 A 25 H £ 12 H 27 HEE LB T =gl hO 726K gl 1238 Bl i fa 2 e, b6
KA SR RAZ ALY, [RIEH S Bobs I, &8/ FFaA RGeS A sl i ) LACBE A& i e AR BGIE

455 Bobs X F Y A RAR AR K H R 5B 0 —20, K376 LY B B =5, mHE21-
—AR22M5] . 18- =AKRAM] . 13- =AR1B . PEYLERECE S 1061, K 6ol sk /iR, i 144
Cridu ChatZEA1E (JEIMZEGAE ) o TH0 B B Rl il AL G B o M ARG 1 ok, HoAv68 iR LY
AR TS5 AR W55 . {HBobs AR BEAS HH 2051 Ye (AP 7 . SO 22 3478 53 DL 1 IR Lol &
(NS

THE BobsH A —Fh iy e Mk 0 F A it 5 He R S5 BB S0 G Al A% o B ik vl LA = P T2
Wi Wi L, o] ARSI 5 DL (e PR Bl o i T B 25 B AR, SR N G 4l B8 A% A A 4 AR 1R 25 4D
Fo

KHEF Bobs; YRZALNT; FERTIZIG

12243 18§ r= &% € M FISHAS
e R 0 B &5 L i ) L

okl
A T SRR

H: ST FISHAWE T BT 7S B i s B4 2Lst A Il b 3 SR A2 o

Jidk: BAH13. 16, 18, 21, 22, X, Y- LAY IRR: T FISHIE X 1 2261F8 B i G B T4 58
R, [ st A T 20 L 5 A AL 54T o

G 1226R AT, BB AN AL S AT o8, L #80.3%, KIS HE A4, FHIEARA
50.0%; FISHEM ALY 100%, FH 55356, FHMERH828.7%.

451 FISHATDIMREE . HERfHZ WL RS H S8, B s, (HICIERN S 55, 2 2 BEAR N
G LS s, ALV HT T ARSI T FH e G iR i 50 B R SS A S0, (DTS gn i, mfald, Rl g
AR FISH, {EG Y o RS540 S8 a1 s o

AT POCIFNIZAC; YRR T FERT™; EBAS

<46 -



QAR 18 BEBEF B PG T A & Jm) 23 B

et R, 2R, B4k, TR ER
ATREAXRFE—HWEER (LHEEARER)

HI: R NI, (PAL) FUEFRMEIGL (PEL) HEH5 & a0 TR NA YL o 1A K SR IEAE AT st
2kl (PGT ) B2 AR UL YRS J5 B2

Jiid: B 653 Hr2012456 H 22202446 H WIIRI7E B ot BRI 2256 — B 22 B 26 i B 2 vt 422
Z PG4 B AE B ARG 0 A Y (AR 455 5 T I R EORE (200 # UL 22 2 M i A8 1y Yt A543
BARPAGIT T ) o Fetr & Yo AR W 2L s AR W PATRIPELNAL . A ) 038 2o 3 R 1 3
K, FEGEE TS LA RN A A8 AR (array-CGH ) 8 AU R4 AR A G Gk $ DR TR (CNV-
Seq) , TERFEWIH, BEERARPRICFEAE . Goit oA AS [F) 2870 3] (57 5 B0 IR 301 A i 4% o PR RS-
LA JRUR: AR IR A Y (o AR B 2, X PCTBY 22 4R iR 45 SR db A T4l 8] /3 Fr . SR ITISPSS 26.058
THRORPBIRIA T RO R, P/ANT0.05 A G4 B k.

G50 DFRCILGI AT RN, BTRT364 N NN T T A, SIS, P PALE S e i Il
A344 R, WIRRIZWIIRIG 1324, e w nT ARG (LS A ARG ) o8KL (74.24% ) , SH IR
L3448 (25.76% ), 1S ARG AR FR B 75 RS AR A0 AR Bl o — AR5 40 S IR AL 84 (6.06% )
IR AW, IREYR28 6] (FREEIRFEN90.32% ) , Hoh26fl#k B mint C @R g™, AR
A (12.90% ) . PEEEW & KRIAL AT, MHZWitIa2324k, HoEw v BaErG (4
ARG ) 146M (62.93% ) , SHHIEARIL86M (37.07% ) , 15 H AR H i (81037 5 | 7S 438 43 B
TREHR > =R G548 55 IR 34340 (18.53% ) o FESIANFEAEEIIID , IR IRIEURA3 G (FEEaRIR%E N
84.31% ) , H38fl#k E R Rt CARFEG ™=, HRW201 (3.92%) . HRFTRAKLE, PAEH &K
TP IE B T AR ARG U B S = T PEIEAT k10 (P=0.027 ) , PATHEM & R IE M TR0 5 R AYH 4 5
PREGHE 5> — PRI IG 50 e i W 35 I TPEEA # R 10 (P=0.001) , BIRPAIEA R I FFLLIT IR
HTPEHE N & RIA, HREF TSI EE X (P=0.439) .

4510 PAEAR & RIAPCTH YL (/R IE & T RS A JE AR LU 91 b 35 55 TPEL, PAVEIN 5| 138 43 4 AN
oy =R S R R ENTPEL, (R P R AT R A AL R B P e 25 57

OREET BN BB, A AFTIB LR ZERRIIRG ; AT URES )

LePEX QiR oy S AR B SIE e 28 S 1
i AC & Y B i 4“7 53 W

XA, ME. AE, BaE . B
ARKFEFREWEEZBRER

H s WIS AL A A B A 2401 20 1 B B R JRE AT 0y, R HGs L s A
Tk UG ARG AR T HOR | e @R8] 73 BT R (chromosomal microarray analysis, CM

<47 -



AHRBEFAF T —REFELEFFARAE FEXZR

A ) X245 B SR 5 FR A BEA T A A3 s A A A
SEER L R TAI R I Y AR B 45 B 46, X der(X), CMASS S B 7R X q23-q28 77 7 39.5Mb Ak K 41 114
DNA F BEFAAE LB 2, [ Y q11.221-q127E7E14. 18MbIIDNA A B 5 R 240 J&) 1l e (o AR A T 45 51y
46X, der(X) ,CMAZEF i /R X 2877 AES. OMbRE K 2H (DN A H BE#FE U1 Bl [ 4¢32.1-q35. 247 7E32. 1Mb
HZHDNA R BE A=
S50 200 B9 51RO R AL A D O X gl 2k L ORIl PR I S AR 119 35 1435 1) S B2 W B 1R
o
KHEF Xk s GRATEAL T G EIRTIRS) 3 HrHoR 5 DRELR 5,

LT T AEPCREAKTH M HL X HPV TG A5 A FEM
JURME AL BRI It A S e hs B0 1 45 20 B

WeiE . RIR. TR
T —ARER

Hig: WA mEEE 4EPCREZAR (2D-PCR) |, #EN7—Fh R4S — 20 R R 4 5 B 3l A% Hh O b
PEALRE YRR IR AR (STDPs, LRGN . ARSI BB A . A5 AR Womas &
WL VIR R Fralg s Ee 1 AVRN T2 ) (9073k, JF T REHPVITiAr AREhSTDPs B oL, 89T
HPV 5 AR [RISTDPs YL i AH Xk

Jivk: ARIEOFISTDPsIIDNAJF AL HRE ST 1), SR RAR SR ICANRISTDPs (1) L35 149, 3144

SEHM2D-PCRAMNIA R o R FHIZ 5 A2 193G LR T2 KR 1 B SR AS , R 25 5 5 — 8 S
PEIGRE HPCRIZ A ZE LU T— B0k ode, WA Hr S HPV @R Ye

gL, 2D-PCRAHITFAM . HEXAIAlexa Flour568 =il 18 [ HFAE P15 725 X O STDs Al P 2 LK
FTHERAIY X Zp %S E . 2D-PCRIL S = H S0 208 i PCRIZHAT B R i — 2k, Kappaffish0.9. STDPs
() AR R 136.02 %, FEARIR/R N S AR R e =5 431.92% . HPV SVA YL #4423.53% , STDPs
Y EGL STHPVEAT AN, 46.32% T HPVBHPE ABE [ STDPs . 32.86%HPV BAPE ABEH#EH7STDPs
Horr, fRAgN . AR SRR S HPVIERYL ARG

5t AR K T —F2D-PCRITE, FAITFOHESTDPs kLM 5%, HA = 2 B ke 5
PE L RMEPOEAA S B E L. STDPs SHPVERYLAIIC, B IHPVIfiAr i[5 25 E1 TSTDPs I i 25 -+ 53 b
B,

REET “YEPCR; AFLREI TR MEIGRREN IR — SR

<48 -



&
=
Kl
St
i
H
»
5
S
5
i
4
|
Py
=
S
=2
&
S
S
3
i
X

- EEERAIILIE SRS -
B ILEA AR A WFBNT JE PR AR

X1 WY
B T A R A

Hit: SZEAME (Marfan syndrome, MFS) J&—Fh Al A% (1) 5 Y iR B rELS 4 gl 2, R R
R . BEALO AT RS0, HERRZAN (2~3) /10 000, MFSEHFBN1ER 2485 ), FBN1FEH
LT g iR15q21.1 1, 4ifh320 kDaf 40 SN oR & FRAF 4R -1, xR PR IEr 4 F 2.
FBN1FEFUE ML 566 1M FHIFE N . MFSEE RIS 2RI IRRIL, MRS AFE R H I 2 a8 H
Z B, BOMRER A AR Sk L 2 AT AE AR R FBN 1A A9 52 e A 53 Fho g 31 . MESHHLC B, sl ik e
2, EREFRANPWATREG Aty . MFSHIZWT BARA IGIRARE . (BRSPS, ULoeys—DietzZ5 A1k
FIEhlers—DanlosZE S AER M, FTREFRIL L SMEFSFHLLAVAEIR AR . FrlL, XX S5k A
AIREDT R A o AR VI BEALL E FLEE G AE IR AR 151

Jridi: BEXPZORAE A OCHED , fFH AR P B R FIPCR-Sangerill /7 77 1 #4743 F- W5

G R EBRE BRI RN S AN A BB PKARTE . SR a . & R
M. BE183em, EZEETEEHNFBNIZERE (NM_000138.5) fEfE—PRAERLc.5682del

(p.Glu1894AspfsX36)

58 FERR S5 c.5682del Il 3 FBN LB R BE IE # dnfib DR AR H o RIS, X Tz i By A
RG-S R, AR TR e En, DUEERAF .

FeE T D NZEEE; Marfan syndrome; FBNIE:A; FERAS,; SR

Discussion on molecular diagnosis and pathogenesis of

congenital adrenal hypoplasia caused by NROB1 gene mutation

i li
Nanjing Women and Children” s Healthcare Hospital

Objective To analyze the pedigree, pathogenesis, prenatal diagnosis and clinical consultation of patients with
adrenal hypoplasia congenital (AHC) caused by NROB1 gene mutation. Methods DNA was extracted from peripheral
blood of 3 patients with congenital adrenocortical insufficiency and their families, and the exons of NROBI gene
were sequenced. Results Child 1: ¢. 676delG hemizygous mutation in exon 1 of NROB1 gene, which is a frameshift
mutation, resulting in the change of amino acid p. Ala226LeufsX38; Child 2: exon 1 of NROB1 gene c. 509_572dup
mutation; Patient 3: the c. 409G>T hemizygous variation in exon 1 of NROB1 gene can lead to the change of amino
acid sequence p. Glul37X. The gene mutation sites of the first two cases have not been reported at home and abroad.

Conclusion c¢. 676delG hemizygous mutation of NROB1 gene and c¢. 509_572dup was a new pathogenic mutation.

<49 -



AHRBEFAF T —REFELEFFARAE FEXZR

Although the global incidence rate of AHC caused by NROB1 mutation is very low, it is a common molecular etiology
of AHC in children. The early diagnosis of its molecular etiology is of great clinical significance for the choice of
drugs and the monitoring of children’ s puberty.

Key Words NROBI1 gene . adrenal hypoplasia congenital ., Exon sequencing

Will Children with DUOX2 Mutations Definitely
diagnosed with Congenital Hypothyroidism in Newborn
Genetic Screening

Lingna Zhou,Fang Guo,Chenbo Jia,Feng Zhang,Wei Long,Yuqi Yang,Bin Yu
Changzhou Maternity and Child Health Care Hospital affiliated to Nanjing Medical University

Purpose: To investigate whether children with DUOX2 mutations in newborn genomic sequencing (nGS) can be
diagnosed with congenital hypothyroidism(CH).

Methods: Prospective clinical study using a total of 1012 newborn samples from retrospective traditional
biochemical screening (TBS). 8 genes associated with CH in nGS panel, including PAXS, THRA, THRB, TSHR,
TG, TPO and DUOX2. Results of gene carriers were followed up through phone or the maternal and child health
information system in Jiangsu Province.

Results: Of the 1012 newborns, 67 were unit point heterozygous mutation with DUOX2; 6 were compound
heterozygous mutations for DUOX2 gene, 3 cases were within the scope of TBS and 3 additional cases were
identified through nGS. Mutations were concentrated in ¢.1588A =T, followed by ¢.2654G>T. The follow—up result
showed that 2 cases developed normally and 1 case was growth retardation during 3 additional cases identified
through nGS.

Conclusions: Combination of nGS and TBS can improve the diagnosis of CH. DUOX2 was the most commonly
mutated gene that causes CH. However, whether DUOX2 genotype can diagnose CH is still worth exploring. Gene
carrying causes the elevation of TSH with plantar blood and false positive results in neonatal screening.

Key Words DUOX2, Congenital Hypothyroidism, Newborn Genetic Screening, Newborn Genomic

Sequencing
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Objective: Investigation of prenatal chromosome microarray analysis outcomes. Management of fetuses with

variants of unknown significance. Prognostic evaluation for subsequent pregnancies, and selection of prenatal

diagnostic approaches.
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Methods: A total of 2,953 fetuses undergoing chromosome microarray analysis (CMA) testing at the Prenatal
Diagnostic Center of Changzhou Maternal and Child Health Care Hospital from January 2018 to December 2022
were included in this study. Among them, 162 cases had a CMA result of variants of unknown significance (VOUS).
Parent—of—origin testing was subsequently performed to determine whether the copy number variations (CNVs) were
inherited or de novo. All couples were offered prenatal genetic counseling to assist in pregnancy decision—making.
Fetuses who continued the pregnancy were followed up for 3—36 months after birth.

Results: Among the 162 cases of VOUS identified, all underwent prenatal genetic counseling. Of these, 123
chose to continue the pregnancy,22 opted for labor induction, and 17 were lost to follow—up. Among the 123 patients
who chose to continue their pregnancies,116 delivered at full term, and 7 experienced preterm labor. The 123 live—
born fetuses were followed up for 3-36 months after birth. Of these, 5 developed relevant clinical phenotypes, while
118 showed no abnormalities in growth and development. Parent—of—origin testing was performed in 21 cases,
revealing 18 hereditary variants, of which 3 were selected for labor induction. Additionally, 3 de novo variants were
identified, with 1 selected for labor induction. Out of the 162 VOUS cases, there were 5 subsequent pregnancies.

Conclusion: Cases with VOUS require rigorous prenatal genetic counseling and generally have a favorable
outcome. However, greater emphasis should be placed on childhood follow—up, with early detection of potentially
associated clinical phenotypes. Regular data reanalysis and updating of reports are recommended.

S Prenatal Diagnosis, Karyotyping, Chromosomal Microarray Analysis,variants of unknown significance
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Skeletal Dysplasia Fetal Diagnosis: Utilizing
Chromosomal Microarray Analysis and Whole Exome
Sequencing with Non—Invasive Prenatal Testing

Fangxiu Zheng,bin zhang
Changzhou Maternal and Child Health Care Hospital

Background: Skeletal dysplasia (SD) is a rare and heterogeneous group of disorders affecting fetal skeletal
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growth and development. Accurate diagnosis of fetal SD remains challenging due to clinical and genetic diversity.
This study aimed to evaluate the diagnostic accuracy of chromosomal microarray analysis (CMA), whole exome
sequencing (WES), and non—invasive prenatal testing (NIPT) for single—gene disorders in fetuses with SD.

Methods: A total of 21 pregnant women with fetuses suspected of having SD were recruited. Amniotic fluid
samples were obtained by amniocentesis and analyzed using CMA and WES. Additionally, peripheral blood samples
from 6 pregnant women were collected for NIPT using target region capture and high—throughput sequencing
technology.

Results: WES identified 17 positive cases, including one case with pathogenic copy number variants (CNV)
detected by CMA. The remaining 16 cases exhibited pathogenic or likely pathogenic gene mutations. The NIPT
results for single—gene disorders in the 6 pregnant women were consistent with the invasive testing findings.

Conclusion: WES, combined with CMA, serves as a valuable molecular genetic tool for diagnosing fetal SD.
Furthermore, NIPT for single—gene disorders offers a non—invasive and accurate method for disease risk assessment,
guiding clinicians in prenatal consultation and prognosis.

Key Words Skeletal Dysplasia; Non—Invasive Prenatal Testing; Single—Gene Disorders; Prenatal diagnosis

Evaluations of the Strategy of Sequential Prenatal Screening
and Prenatal Diagnosis for Fetal Skeletal Dysplasia

Mengting Jiang1,2,Bin Zhangl,Jing Wang1,Wei Qiao2,Xiuzhen Mao2,Bin Yul
1. Changzhou Medical Center of Nanjing Medical University
2. The Affiliated Sugian First People’ s Hospital of Nanjing Medical University

Objective To evaluate the sequential prenatal screening and prenatal diagnosis strategy for fetuses with skeletal
dysplasia (SD) indicated by ultrasound, and to explore the clinical value of whole exome sequencing (WES) in SD
fetuses.

Methods From January 2019 to May 2024, 150 fetuses with skeletal dysplasia were detected by routine
prenatal ultrasound screening in the prenatal diagnosis clinic of Changzhou Maternal and Child Health Hospital,
Suqian First People’ s Hospital, and Lianyungang Maternal and Child Health Hospital. After amniocentesis to
collect amniotic fluid cells, fetal karyotyping was performed in 51 cases, chromosomal microarray analysis (CMA)
was performed in 149 cases, and WES was performed in 64 cases. 18 cases parental peripheral blood samples were
collected for verification by first generation sequencing.

Results Fetal chromosome karyotype analysis was performed in 51 cases, and 1 case was trisomy 18, with a
detection rate of 2.0% (1/51); CMA was performed in 149 cases, and the results showed that 9 cases had numerical
chromosome abnormalities, 11 cases had pathogenic copy number variants (CNV) and 3 cases had likely pathogenic
CNV, with a detection rate of 15.4% (23/149). 64 cases underwent WES, including 2 cases with pathogenic CNV
detected by CMA and the other 62 cases with negative CMA. The WES results showed that 2 cases had pathogenic
CNYV consistent with the CMA test results, 25 cases had pathogenic/likely pathogenic variants (FGFR3, COL2A1,
COL1A1, COL1A2, RUNX2, LMX1B, GLI3, SHOX, EBP, KIF22, LDLR, DYNC2H1 and ALPL) , with a detection
rate of 42.2% (27/64 ) .
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Conclusion Prenatal WES has significantly improved the detection rate of SD fetuses. Karyotype and CMA are
not the optimal choices, and prenatal WES should be used as an important molecular genetic testing method.

Key Words skeletal dysplasia; whole exome sequencing; prenatal diagnosis; genetic counseling
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Fetal Congenital anomalies of the kidney and urinary
tract: prenatal diagnosis of chromosomal microarray
analysis and pregnancy outcomes

Peixuan Cao

Drum Tower Hospital

Objectives: This study aimed to investigate the incidence of genomic abnormalities in fetus with different types
of kidney and urinary tract anomalies and assess the pregnancy outcomes of these fetus.

Methods: 374 fetuses with urinary tract anomalies detected by prenatal ultrasound were enrolled; 301 had
isolated urinary tract anomalies, and 73 had non-isolated urinary tract anomalies. According to the ultrasound
phenotypes, the fetus were classified as unilateral and bilateral urinary system anomalies. Isolated urinary system
anomalies included unilateral urinary system anomalies (n=188), bilateral urinary system anomalies (n=97),
horseshoe kidneys (n=5) and megabladder (n=11). Isolated bilateral urinary system anomalies included bilatera
| hydronephrosis (n=52), bilateral multicystic dysplastic kidneys (n=5), hilateral hyperechogenic kidneys (n=23),
bilateral kidney agenesis (n=2), bilateral renal cysts (n=1) and bilateral others (bilateral two or more urinary system
anomalies, n=14). Nonisolated urinary system anomalies included sonographic soft markers, structural anomalies
in other system(s) and amniotic fluid change. Chromosomal microarray analysis (CMA) was performed on the
Affymetrix 750K platform. Clinical follow - up assessments via telephone and medical records were scheduled and
performed at least one year old after birth.

Results: Among all cases, four (4/374, 1.07%) fetuses showed common aneuploidies, 30 (30/374, 8.02%)
fetuses showed pCNVs, and 340 (340/374, 90.91%) fetuses showed normal. The rate of pathogenic findings were
not significantly different between fetuses with nonisolated urinary system anomalies and those with isolated urinary
system anomalies (P=0.127). The rate of pathogenic findings among the fetuses with bilateral isolated urinary

system anomalies was significantly higher than that among the fetuses with unilateral isolated urinary system
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anomalies (P=0.001).The highest detection rates for nonisolated urinary anomalies were observed in fetuses
with amniotic fluid change (35.71%). A 17q12 microdeletion was detected in 23 fetuses with urinary anomalies,
accounting for 76.67% of pCNVs. Follow—up results showed that in the group with normal CMA results, 6.76%
fetuses required surgical intervention after birth, 69.41% fetuses required regular examinatin, 13.82% fetuses
were terminated during the pregnancy, 0.59% fetuses after birth with other defects. The rates of termination
of pregnancy (TOP) was significantly higher in fetuses with nonisolated urinary system anomalies or isolated
bilateral urinary system anomalies.

Conclusion: CMA is especially valuable in the prenatal diagnosis of fetuses with urinary system anomalies. The
highest detection rates for isolated bilateral urinary anomalies and nonisolated urinary anomalies were observed in
fetuses with hyperechogenic kidneys and amniotic fluid change respectively. The 17q12 microdeletion was the most
frequently pCNV in fetuses with urinary anomalies. The CMA results, the severity of the phenotypes and unilateral
or bilateral also could help parents decide whether to continue the pregnancy. Hydronephrosis may be the only
phenotype that requires postnatal surgical intervention; other phenotypes only require regular medical examinations.

Key Words anomalies of the kidney and urinary tract, prenatal diagnosis, chromosomal microarray analysis
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Single—cell RNA—-sequencing reveals the transcriptional
landscape of ND—42 mediated spermatid elongation via

mitochondrial derivative maintenance

Bo Zheng
Suzhou Municipal Hospital

During spermatogenesis, mitochondria extend along the whole length of spermatid tail and offer a structural
platform for microtubule reorganization and synchronized spermatid individualization, that eventually helps to
generate mature sperm in Drosophila. However, the regulatory mechanism of spermatid mitochondria during

elongation remains largely unknown. Herein, we demonstrated that NADH dehydrogenase (ubiquinone) 42
kDa subunit (ND—42) was essential for male fertility and spermatid elongation in Drosophila. Moreover, ND—42
depletion led to mitochondrial disorders in Drosophila testes. Based on single—cell RNA—sequencing (scRNA-seq),
we identified 15 distinct cell clusters, including several unanticipated transitional subpopulations or differ—entiative
stages for testicular germ cell complexity in Drosophila testes. Enrichments of the transcriptional reg—ulatory
network in the late—stage cell populations revealed key roles of ND—42 in mitochondria and its related biological
processes during spermatid elongation. Notably, we demonstrated that ND—42 depletion led to maintenance defects
of the major mitochondrial derivative and the minor mitochondrial derivative by affecting

mitochondrial membrane potential and mitochondrial-encoded genes. Our study proposes a novel regulatory
mechanism of ND—42 for spermatid mitochondrial derivative maintenance, contributing to a better under—standing
of spermatid elongation.

Key Words ND—-42, Single—cell RNA-Sequencing, Spermatid elongation, Mitochondrial derivative, Male

fertility

Bl iR S8 AR T A PR i ) 41 i

HEE BRE
AN TARER

FURY ] BAS s — (1 i R R £ A6 I AL RS 1), 12 () 2 e S A48 B 1200 SRS HERY
B, TR TP R AL . I A U SR O

Jrides WZZEIAVEAT TR, IR REAR BT 40 MR R A M G R B A ,
P OIREI R LA K AT LR IR AR 4 S8 1 H S R O o

LR RIS B 3 A S e AR S M R WL, 2P MR R P E GRS AR . T

- 58 -



BEER S E AT — Rk E AR AR

P R ™ A UK S L R . A2 34+ 2 E R L B, H2200g, ApgariFars
-9’ /17 -5, RBFBEACEESE TR A LA RERES, WBGRIRIE, ZE RN E.

g EEIR<20FFBENG B L BT S A AR B0 U A, R EWRE XSRS AR,
WA T RN AR A, DU S W O REJE o DRl , IR LT AR AT DR 4 72t T Ak T fs Bz
AP R EAT RAFRIROR, UM 840 1 SR A B U . 2% IR ARt R —Rh e, oo R
FEO A R RS AT IE o W E NSO RO SRS A BEA T AR A VAL 0k S (3 A MY
BEARMEL, BRSPS, AR 17— L85 (1], (L A o (AR A A
1, B BE TR AL RN, SRR LB AR RS W AR, FT LA e (AR 91 A o
TR PR ASACARTI, T2 E T 4 S F) ™ B R ML Y

KT AT LA, RTI2H, RN

JRBEHEIN i A% 222 Wi T COL2A1
RAL FURAT SR AT W REBE I I R W5

ERE. I, ARG HRE, NF. FE
R AR

FHY . BFSEHEF COL2A TR EE N RAR I A BE  , IRIRAE A RIS & 212 B (PG T-M) B AR Bh 5 82
FAER IR, BHIBTHCE S5 R T 983 B L1 P ORICR

Jrik: RPN AT HEARMALBAC) . il I HR LSNP BUHOAR , X 1 R FE &
LT B B L LI COL2 A THE DN B B 28 I X BEHEA T IR AR A R is 212 W, PRk A BRI
BT, TR OB R RS W Y, B A L AR S AT IR A A

G0 ARUREZPCT-MN I Z2E, FFET WA R R W A8 A L.

S518 . X T W B SR 19 5, PCT-ME A RES ST H0 2 9 ) 3l FL AL, a0 T LB SR e B
FEARIRSR T B i R, RN F G L.

T IR RTIE L2221 PCT-M; RS B G125 COL2A 1A

BRI 30 i R  ACRIZE AT 0 o 5w Y i 0P A S E S

I B
& 7T A S AR I

FA . PR IE Y A R R BUBAT A 5 2 LR M 2 R BRI AR

Jitk s ARWFFEMAK A P EVLIR R AE BB B S20 52, FEATHNIaI BABIITSE . FRATRAE T R4
W R B L A B — S I BB R E IR, JER A AL S B LR e R T I AT
TR

SRR WP ABL, BRI P R M ST R AR5 2 LIP3 ) R ARG, 22 L
— % I5F J il P SO T R A I3 88 BRI A O o #E— 2B W R, SR B RUBCAT Rl 7 R

« 59 .



AHRBEFAF T —REFELEFFARAE FEXZR

MEL DI RERA AR, A RS BB NS SUBAT R RD £ 22 5 S AL R e, i 22 LIR N
A AU AT B AP U =35 5 XU AT 1845 ( Bifidobacterium shunt )

Wi AR TR E R E YRR R E RO, $8as 1l P R ok
BEER R B RIRTERNS . BAOREE, RRZ M a2 LA 2 R B A &, M2 JLH
S B E— S XN AUE A TSR] . X SRk ot — DA BB B AR Y S A K B
Pl 3Rt 7L R,

KT B RRE, MEATHRE, SRR, ik, BRI

LoPEAR % ol G 535 W0 ST ARG RS R s 4 B Wi 245

E%.RTFR. O, B BHFE. LR AER. AL
AREMAKFRERTER (R TEUDIFER)

ot BEA S BRSO &R, SO Z R B ER AT . SR, bR
XTAEBREIFIL T PR . AR AHSC I BN T AR S MEB  R AE B RE ) T IR B T R . SR A%
PRBEMAS A IS Lo PEAF IR SR B S AT IR SRy, HRT I8

H . PP BRI 2 5 S B A R SRR ATL S (4l B A B B AR T L%

Jridi: BUBHEST 1201645 1 H 2220234F4 ) 755G 5t i i S PR B B A8 5 B 2 b A T AU Al 2 A
PRBERR DY T A ARa ISR I . HERR T S8R T H R B L SR R GRS N S i R . R
GnRHFEPLA T 58 . WS SR WO oT 8 E A T O S . BENARHE A& BUS 1 Gardnerbr HEHEA TIE AR 3T
gy, PRRHENRE SCAA . AB. BATKBBEL, RIRSHIMENEE UONBCILCBYL, (XAE B AR AR A AR A R isf
P TR RGBT

S5 L1037V BAG R SE AL A R IR AN A e B, ARG B AE IS 53 =4 <354 (79641 ) |
35-37% (126f]) f1=38% (11561) . =LHLEBMI, 22K, BEAEF RS, PCTIEAE . PGTIE IS AP K
WER T EITAAER E 2R . 5355 WM, HAMMAER L WEBMIEE &, KB L, 35-375 &
P S AR Lo T AL . FEVE(E NS | 1S H s IRIE A2 O I, 4T
25t WRIRIEIRFRAEI8S LA A Mg A R, 0™ R ™ R A AR g A LT, 225K
IREIGE A Y HAE R, 7R 388 KU otk k. 248 i A0 o, 38
% RV A VEE RS R A A R IR G = R S 3 T, eah, SRRy, 388 MU 4k
(A3 7= S A . IR AL H RN 252 o X A IR S SR AT (B R

g DRI, EVEHERR TARAGIERE AR R sE i, BRS04 1K 548w 1 I SR AR 7
RH K, RERCHIES A T IR R B S, (BRI T el i H A ML A B R =B
FEEm . P, Pl i, T A AU H G A RER AU, T A AR W D L IR 10
HlE A BRI I 5, DA ETE =5,

AT I BRSNS AR s AIRES )R

« 60 -



ARSI AL 157 IR Sz PE b 7 0 S BLRI B

E] 48
0 T A AR TR

REFHERIE (RIF, Repeated Implantation Failure ) 24 Bl A5 H AR —ANH WAL, 51022
WA S, BEVIARRRII M . 20234 i FH BRI Ph o A G0 B2 27 Ll 25 51 258 1 i — U RIF 1Y
12i6, BRIFE XCh: X T40% LUT AR, 3B s v R f 0, 2=/ DA 1 34t
Bl CAnsE3RAICIG A IR BRI LA b, DIRBRI/NL), R AT 10%; 07515 F]3BBA
90) , AAAARSEIIGRATIR( 1], RIFFRERARRRAIE10%5)20% 2 (2], RIFFHERAER Z 2, HEi
CHIIR AL FE RHA R | BRI RFIRRR R, BHARN RS R . ARAPRES . FE WA=
PERRAG . Y . AR FH R G R HG F  FN JHIERAS RA55 (3], T NI 222 - S RIF B E IR iR
BRI AN 2 [4], AU EY, Bi25% 89 RIFEE e H 2 5 A5 E i R N T B IR %
PEAHDCIE R i 3RE (5] o Ik, IRAMGE T WA Z MR PLE], X T e M RIFE 15 P
Bk, VRGeS 5 NBER A AR, DATBE e 4 B A S R Y s 38 28 G Hi 2

TE NS Z R B NEARFIRRE RGeS, BRI E IR OCHE R, B &BFEHN
JRAE AR S I B] A X REAR I3 BE ) o XIS TRIBCRERR Sy “IESGAAEE 17 (window of implantation,
WOl) , il HETEHRIN R 6-8 R H MG 5-TK, FREeNEZy2h 30-36 /MI[6]. 7EX A8 HIHN, 75
WIS e e — RIVESMINRE EREL, X —id BRRR WAL . W58 JE A 2 A R A2 R 3L RV A
T, FEBTAHMLEEA  BA I DR A R A A A R . X SR PR R s . AR R AR Ty Y
Z AL, IR AGE R B &M (7). Horb, d0ieshiERT ( Extracellular Matrix, ECM ) 5 ¥ &
WA AR R P Y — S OCHRA IR (8] ECMUZ AR 1T . ZWEFUK AL S 2 4%, X T A LR B 4
FRIDIRE S E9], WFoE KM, FEmifE bl e, ECMMARES LA REL L. B, 7ERRTFEN
FEFET, VIR R BT822 FRE(10]; IV Y S JZ A 2 B 1 e 50 5 20 JR) BT DX 3l el 3 i (113X
SRR T B NI A 2 M E A B2 . PRI, TEABE IR s A i p s v, DR
HAmRNAZCE 5380, X AT RE SRR MBI 2Pk, [IRIGHELIE R[12]. Ak, REE A4 fLfE
SIEPK, NT-HESCANME T Y PK23dE i LUCAT 1/ 5L 5T 4 Ji 45 1 BEMMPOfY 3k, AL AT RESZ IR 15 P 5
AL FR(13], ECMI2 4 i FZH 2L LLAE AR IO, B 2R R T R4, BRI ER .
RN B, SN EEN . JEREE DU R SR 14], X LR EE R
TEAN R A rp 1 7 g A LS A AN [15] . ECMAMUSOZR BRI B S sh 45, 18 HAA VA5 A A T
R ) FEShIhRE . BN, FEBE S mmAi1e]d, L% E MR RA WA RIS S 2 MLRT A gn
MUERAZBE, BEMTSZNLCNER S KT, X0 & W AT LUE AN SEAMEPELT % 8 A5 B0 . 750
(1715, AN &SR P L4 A R 2R i B RS S5 R R B 5 . XS g K], ECMAYAL AL
FTIREXT PRI IEH AT B RHEE, FERIMEFRAMET, PRI (WS ORI ) 85w ELI
WS, (A ENTAERIEECM EI, AR R 23 0 3 K 18] X #F— 2RSS | ECMAT 21 M A7 A1)
REMEE, A RO NER, MEEARAFHANERE, RINCLREMITZFHLITECM
LRI, L AR bR A AR DR (LU A O RO B A8 . /N BRUBR . AHTZ AR . A5 -1 WU DL AOE
WPENUZEEAR[9], SR, XFFERRMECMAL Sy, FRATHAAAIXTARR . FRnil 7 i b i 72
Hr, ECMAYEE 3 AT GeXt 15 BRI 282 MEA 252 . I, SR ARSI RS AL B2 EC M) 20 43 G o B

<61 -



Il‘

o
=t

TIHAEFAS T REFEEFFREN eel]

B, KA BT RA T A s AT A S AL
KHET AMINEST, T E NBEASZ 1, AR RIK

Wi B2 5 et R R AR Y S 18T B e A 5 i

EEE. I, HF. H%
AR T SR AL

HEY: XF20174F £ 20224F 1] [a] &6 H A9 26125 Yo /R B 0% — 4K (uniparental disomy of chromosome
2,UPD2) #EAT)™ FiTg b B AR Bg L i .

Tiik: XK G LA SR EDNA,, JF AT R H TR Z S MERIES S A ( HumanCyto-12,80 i &
CytoScan 750K Array.ts i) Faill

iR —BsUBA SR LA T S SRR SRSk DR B AN 22, 2226+
JATIBEFK 2R, HumanCyto—12,88 1 K UPD2. 75—l LNIPSE/R2 S 4 (R E A %, B2
PR, BIWINT AR, IR EBIRER, 2222+ )8 THBEFIKZ R, CytoScan 750K Array.ih
FrzHUPD2,

2518 UPD2IG KRR ILEA S ot 7 ik A A A 0 A 3 s UPD 3 B 5 5 B s 14 B0
SR SR AE GRS L BRI AT | R R BE I REEOR 5 UPDAY S XU Rtk A ] 1 A L 5
PR RS S TCRIDNA R, rTLAR A, Bz, AR5 A5 -

KT 2T Y AR E IR BRIFIRZ SIEMIESS s oSl BHE il

Preimplantation Genetic Testing for Monogenic Disease
in a Chinease Family Affected by Niemann—Pick disease

Lulu Meng,Yan Wang,Ping Hu,Zhengteng Xu
Nanjing Maternity and Child Health Care Hospital

Objective To study the gene mutation of a Chinese family with Niemann—Pick disease and to perform
preimplantation genetic testing for aneuploidy and monogenic Disease (PGT-M).

Methods The clinical data and blood samples of the proband and his parents were collected. Six coding exons
and their flanking intronic sequences of SMPD1 gene in all members of this family were amplified by polymerase
chain reaction (PCR) and sequenced. Karyomapping was used to detect the embryos for both chromosomal euploidy
and Niemann—-Pick disease simultaneously, and Sanger sequencing was used to confirm the results.

Results The analysis of the SMPD1 gene revealed compound heterozygous mutations: ¢.827A>G or p.Y276C
inherited from the mother and ¢.1673T>C or p.L558P inherited from the father. Two blastocysts were biopsied and
detected by PGT. All the embryos were chromosomal euploidy and only one was not affected by the mutations,
which was implanted at last. Postnatal DNA testing of the newborn showed a normal genotype.

Conclusions This is the first report of PGT-M for SMPD1 mutations in China. Karyomapping can be used to
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reduce birth defects as a useful method to preimplantation genetic testing for aneuploidy and monogenic Disease.

Key Words Niemann—Pick disease; SMPD1 gene; Karyomapping; PGT-M

The characteristics of blood metabolism in neonatal

sepsis were analyzed by tandem mass spectrometry

Chenbo Jia,wei long,bin zhang
Changzhou maternal and Child Health Care Hospital

Objective: To investigate the unique metabolic signatures of neonatal sepsis and identify potential biochemical
markers.

Methods: In a cohort of 54 newborns diagnosed with sepsis through follow—up screening, we employed tandem
mass spectrometry (TMS) to analyze blood samples collected within three days of birth. This analysis focused on
amino acids, carnitines, and ketones to identify characteristic metabolic changes associated with neonatal sepsis.

Results: Through TMS analysis, we detected 11 amino acids, 32 carnitines, and one ketone in the blood
samples. When compared to control samples, three amino acids, 10 carnitines, and one ketone exhibited significant
changes in neonates with sepsis. Notably, 19 substances showed pronounced alterations in early—onset neonatal
sepsis (EOS), while four substances demonstrated significant changes in late—onset neonatal sepsis (LOS)
despite the absence of clinical manifestations at the time of sample collection. Furthermore, there were notable
differences in the levels of Proline (PRO), Succinylacetone (SA), Acetyl carnitine (C2), Propionylcarnitine (C3),
Dodecanoylcarnitine (C12), Myristoylcarnitine (C14), Tetradecenoylcarnitine (C14:1), Hexadeanoylcarnitine (C16:1),
and 3—Hydroxyoleoylcarnitine (C18:10H) between EOS and LOS cases. When comparing bacterial culture—negative
and positive groups, only C18:1 exhibited statistical significance.

Conclusion: Neonatal sepsis exhibits distinct metabolic alterations, indicating the need for further exploration
of its metabolic patterns and the identification of potential biomarkers. The findings from this study provide valuable
insights into the complex metabolic changes associated with neonatal sepsis, laying the foundation for future
research and potential diagnostic and therapeutic strategies.

Key Words amino acid, carnitine, metabolites, neonatal sepsis, tandem mass spectrum
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Comprehensive Analysis of Newborn Tandem Mass

Spectrometry Screening Trends and Outcomes in
Changzhou: A Six—Year Retrospective Study (2015—2020)

Xinmei Zhu,bin zhang
Changzhou Maternity and Child Health Care Hospital

Objective: The primary objective of this study was to comprehensively evaluate the status of newborn screening
using tandem mass spectrometry (MS/MS) in Changzhou over a six—year period from 2015 to 2020. The study aimed
to elucidate the incidence rates and distribution patterns of genetic metabolic diseases within this region, thereby
informing public health strategies.

Methods: A retrospective analysis was conducted on MS/MS screening data from 148,910 newborns in
Changzhou between 2015 and 2020. Infants with initial suspicious positive results were recalled for follow—
up testing, and those with confirmed persistent positivity underwent genetic testing and additional diagnostic
evaluations for definitive diagnosis.

Results: Out of the total 148,910 newborns screened, 2,410 (1.62%) exhibited suspicious positive results.
Further evaluation led to the confirmation of 61 cases (2.53% of suspicious positives, 0.04% of total screened) with
genetic metabolic diseases. These cases comprised 34 (55.74%) amino acid metabolism disorders, 16 (26.23%) fatty
acid metabolism disorders, and 11 (18.03%) organic acid metabolism disorders, yielding a positive predictive value
of 2.67%. Notably, phenylketonuria emerged as the most prevalent genetic metabolic disease (1:6769), followed by
primary carnitine deficiency (1:21273).

Discussion: The study highlights the existence of a significant burden of genetic metabolic diseases in
Changzhou, emphasizing the importance of comprehensive newborn screening programs. The high rate of false
positives observed underscores the need for careful interpretation of MS/MS results, taking into account factors such
as delivery mode, gestational age, and birth weight, which may contribute to such discrepancies.

Conclusion: This study underscores the crucial role of MS/MS screening in detecting genetic metabolic
diseases early in life. While the incidence of confirmed cases is relatively low, the identification of phenylketonuria
and primary carnitine deficiency as prevalent disorders necessitates targeted interventions. The propensity for
false positives underscores the importance of robust follow—up protocols and continued refinement of screening
methodologies. Expanding the scope and improving the accuracy of MS/MS screening can significantly contribute to
the early diagnosis and prevention of newborn genetic metabolic diseases, ultimately enhancing population health
outcomes.

Key Words Tandem Mass Spectrometry; Newborn Screening; Genetic Metabolism; Newborn; Disease
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the relationship between low fetal fraction in prenatal cell—
free DNA (cfDNA) testing and adverse pregnancy outcomes

Hailing Yin

Jiangsu Provincial People’ s Hospital

Objective: This study aims to investigate the correlation between low fetal fraction and fetal chromosome
aneuploidies, as well as adverse pregnancy outcomes. Method: Prenatal cell-free DNA (¢fDNA) testing was
conducted on 21,964 pregnant women between 12 and 23 weeks of gestation. A fetal fraction < 4% was categorized
as the low fetal fraction group (LFF), and < 2% was defined as the very low fetal fraction group (VLFF). Follow—
up assessments were performed on all pregnant women who underwent prenatal ¢fDNA testing at 8 weeks after
receiving the final results and again at 12 weeks after their expected delivery date. Outcome measures included
gestational hypertension, gestational diabetes, preterm birth, and low birth weight infants. Results: Among the
participants, there were a total of 201 cases with a fetal concentration < 4% in the initial prenatal ¢cfDNA testing;
all these individuals agreed to undergo repeat testing. Significant differences in BMI and gestational weeks
were observed among groups with different levels of fetal fraction (<4%, =4%, <2%). The incidence of fetal
chromosome abnormalities was highest in the group with a fractional concentration <2%, followed by those with a
fractional concentration <4%. Additionally, there was a higher rate of failed resampling for prenatal ¢cfDNA testing
in these two groups compared to those with a higher fractional concentration. The incidence of pregnancy—induced
hypertension (PIH) and spontaneous preterm birth (sPTB) significantly increased in both the <4% group and <2%
group, while no significant difference was found in the incidence of gestational diabetes mellitus (GDM) or low birth
weight infants across different groups. Conclusion: Low fetal concentration is associated with fetal chromosome
abnormalities, pregnancy—induced hypertension, and other adverse pregnancy outcomes.

Key Words cell-free DNA; fetal fraction; pregnancy outcomes
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A case study of Treacher Collins syndrome caused by a
new frameshift variant in the TCOF1 gene

Yadong Fu,Min li,Yueyun Zhou
Yancheng Maternal and Child Health Care Hospital Affiliated to Yangzhou University

[ Abstract ] Objective: A case report of Treacher Collins syndrome caused by a new frameshift variant in the
TCOF1 gene. Materials and Methods: Firstly, the Agilent SureSelect method exome capture (Exome V6) and the
[llumina sequencing platform were used for high—throughput sequencing, and the sequencing data were matched
and analyzed by NextGENe software, and the variants were screened and interpreted by the Ingenuity online
software system, and the candidate variants were verified by Sanger sequencing. Results: Whole exome sequencing
(WES) showed that the sample variant ¢.1602del: p. Ser535GInfsTer61 was not included in HGMD and gnomAD
databases, and was a newly discovered variant. According to the ACMG variant classification criteria, it is classified
asa ‘“pathogenic” variant. The pregnant woman has abnormal facial development, the eyes of the pregnant woman
resemble her father’ s with downslanting palpebral fissures, and her vision has been reduced since childhood,
and her hearing is reduced. Conclusions: Treacher Collins Syndrome (TCS; OMIM 154500) is a rare autosomal
dominant disease occurring with a frequency of approximately 1 in 50,000 live births. The clinical features are
bilaterally symmetrical, including abnormalities of the external ears (78%), atresia of external auditory canals, and
malformation of the middle ear ossicles, which result in bilateral conductive hearing loss; downward slope of the
palpebral fissures (antimongoloid), coloboma of the lower eyelid and a paucity of lid lashes; micrognathia microtia,
macrostomia, cleft palate and hypoplastic zygomatic arches. Between 78% and 93% of TCS is caused by the TCOF1
gene. The TCOF1 gene is located at chromosome 5q32-33 (OMIM 606,847) with product of treacle, a nucleolar
protein involved in rRNA transcription and in pre—rRNA post—transcriptional modifications. The mutations in the
TCOF1 gene can reduce the amount of treacle, and then effect differentiation of the first and second pharyngeal
arches, which may be as a molecular mechanism of TCS. This study broadens the pathogenic spectrum of TCOF1
gene in TCS and may expand the clinical scope of TCOF1 —related diseases.

Key Words TCOF1, Treacher Collins Syndrome, Genetic disorders, Frameshift variant

- 73 -



AHRBEFAF T —REFELEFFARAE FEXZR

TSR NAF IEBERUIGPEMN A — B)™ i i Wi
Beiuitle 53 M

WK, FFE. B
LABANRER (LR R )

HF: 53PN EESE ( monochorionic—diamniotic, MCDA ) SUIG B —Z i r= B2 W 7 i3
LI ALl .

Jiide: XU I rh — o ot R L 5 — o BRI A MCD A XUIG AT XU IR 2 AR
BOSUIGR LK 53 AT B A AT . FRAX AT IR 2 51 51 (single nucleotide polymorphism array, SNP
array ) . FISHN S8R EEZ TS (short tandem repeats, STR ) FRic v a5k

GER . KPRV MR R . PR JL45.X0[75)/46, XY[12]; FTERGIL46,.XY; SNP arrayfisn :
LR IL “TTEEAS X/A6 XY AR, 45 X201540%; BYERILAR LS FISHEUR . LVERIL— XM
S i55%, XY1E51545%; BYEMRILARIWSH; STREGIE S ATRENEG XU

251 MCDAXURTERIA —Zi 5 KOst (e W A — 2 SR Z — AR G IR G . ey A
—HIEETTRE & TR A 220 25 e . GO B A =R AR . BRI o i kAT s 2
RO Ko T B S S 7 T2 WTMCDARUIR I A W) A — B 7 ik o Aei G i = Bing Wb, B AT g
KA B T2 Wi 2R 5 AL G VFE 1 B SRS L 2508, A2 AW R 2 e B (e R R

KT Y BIACEBERNUR, BHEY A2, ek

<74 -



 EERMIERATS . BIEES S AR R LR -
TBONE K ARULE 7 A RO 7k JLAE DA 325

=

B TR

H: ST IIERBAUE 2R RAE B A LRI AT 25 5L, T A b DX R S 1 L A AR

T HEFR20224E3 H 18 H 2220234E10 H 31 H 1RG5t BERF R 2B s 107 B2 e 1 A= 1922 813418 A4 L,
IO AR AR H AR K M Dystrophind& K ( DMDIER ), JExF 45 BT A W15 B2z b, K
PR AR S 2R 22 B B MR BT 1 R K Sanger i FEiEATI0AIE, 53 1 S8 B0 A 3 ] At A0 i 35 LI 94 il
Ko

SESL . AR AR R B AR AE22 8 1368 AR LG U 5 R RUE Lo PR HE #1441 (0.0013%,
14/10748 ) , Mo, OB MR RIGIE, 1B H LA S, SHlsifE A RS, 3WwtE AACE; Kb Bk
LR (0.00075%, 9/12065) , HH8FIEME REAE, 3B &4ES, Stlste ARE, Rl
DMDEEH i A7 AR 2y, AP BB H L, (552.17% (12/23) &

G50 BT R AR P EORES & A 5 825 o i 05 A LR DN i 2 07 58 B T A 0 R LS
FEANRGEB R . WS AR HL X DMD/BMD Y R 29 M 1/1341 B EL | P28 5449 ~ 5154 5
TR

KT BB KAINUE SR RAE ;. B LI A 5 Dystrophind&H 5 #5474

P PEAR I b AR 3L 19 pi 2R IB A T PR Y
]t 254 S I AE LR G &

ST T SN AN T AN -3
LT HRAARER (HREHXFF—MEER) ; 2 HREH XS

FLA AR R A 2B A T VRO O L [R] A AR R B e A T2 [B] T REAF ARV AE G . AR, F IR i
P2 RIS ) L[R]3 A 25 K B JL RO SR Z B b o ARIESE B 7E Ax T R AU A5 i 2218 47
PP 2 (] AR T AR AL SE R

Tk FATE ST T TR CHCE . 28O0 PR . ARPPRSPERRDIAT . WU . SR ILAE .
IR BEWE AR ), AR AR ZBA TGN (BT2EEERAE | WIZE AR TEM R BEALAE . 22 AV REALAE
FbAGAR ) Z BB, bR, BATRMZHEDT (PLACO ) K ist e 5 i 2828t Il
I DREMRGTAITERE (FUMA ) X 235 2R i AT 7 b — L INREE RS, RS X 2Ry st A T AL 8
SPEFRAAGE RS B R, fa, FRAOTBIHINUE 8K BEHL AR R R AR AT -5 M 2R AT B R A 2
AT AE R G AR

L AT BR8N PEAR thA OXT R B B AL A SCE . S B F RN i 280 7 A fE28 0 MR v

e 75



IHAHEFEF T REFEEFFERLN FEXZR

Y 259314 B T AE 280 snp, KR B246 4 230 SURSS A LB 8. XN S S 4
s A RO, U H R rs41286192 (SLC18B1), HLR MM oS TR . Z80va . RIA (=
R A NEAE S R T OGSV E ] o 290 S 258 T S IUATRYT 29 AR DG i 74 ke BE TR R4
BTN, 189 4% [ 78 AN [ EE AN IR B A5 . AR o0 P AN B Sy Sy O TG B AR . i AR B
WAL SR — 20U T REE PR IR T 2 B AV AE R OGN . (BB )&, 11233387 (GABBR1/OR2H2) Fil
112446781 (PLCG2) 7EPIXA [ IR i B

S5 ARPFRAIETHHbAE R T AR AT S5 A 28R A TR B Z ] R L [R5 A SRl . 2R SR A
PR OC R o ik 0 R I3 I 0k T 28 e T IR A AE TR AR A AR 2 B3R, R 288908 1) T B AR 7 AT T2
=98

K AUBERY, BB PERO, BSTRIRIEG Y, ZREGLR, SRR

Pregnancy and perinatal outcomes in pregnancies

following frozen embryo transfer (FET) after transcervical

resection of adhesions (TCRA): A retrospective cohort
study with propensity score matching analysis

Kai Ding,Xin Li,Yi Wei,Mianqiu Zhang, Xiufeng Ling,Chun Zhao
Nanjing Women and Children’ s Healthcare Hospital

Objective: To compare the pregnancy and perinatal outcomes of frozen—thawed embryo transfer (FET) in
patients following transcervical resection of adhesions (TCRA) versus patients with normal uterine morphology, and
to investigate the factors influencing pregnancy outcomes in patients undergoing FET after TCRA.

Methods: We retrospectively analyzed FET cycles from September 2014 to September 2023, comparing
patients with normal uterine morphology to those with intrauterine adhesions (IUAs) treated with TCRA. Propensity
score matching (PSM) adjusted for confounding factors. LASSO regression and multivariate logistic regression
identified predictors of outcomes, which were visually represented in nomograms. Model performance was assessed
using calibration curves, ROC curves, and DCA, with Bootstrap method for internal validation.

Results: Post—PSM analysis showed higher live birth rates in patients with normal uterine morphology after
clinical pregnancy (75.1% vs. 61.7%, P < 0.001). No significant differences were noted in clinical pregnancy rates
and perinatal outcomes between the groups. Factors influencing clinical pregnancy in FET after TCRA included
basal progesterone levels, endometrial thickness, parity, infertility cause, embryo stage at transfer, number and
quality of embryos transferred, IUAs severity, and TCRA surgical procedures. BMI, basal LH levels, and day 14
HCG levels post—embryo transfer were determinants of live birth outcome.

Conclusions: FET cycles following TCRA showed a lower rate of successful live births, but TCRA did not increase
adverse perinatal outcome risks. Our study introduces an innovative predictive model for clinical pregnancy and live birth
outcomes in patients undergoing FET following TCRA, addressing a significant void in existing research.

Key Words transcervical resection of adhesion, frozen—thawed embryo transfer, prediction model, propensity

score matching, pregnancy outcome, perinatal outcome.
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Effects of SARS—CoV—2 infection on oocyte
and embryo quality

Yuting Chen,Wei Jiang,Lijun Peng,Xinyu Wang,Ye Yang,Xiufeng Ling, Chun Zhao
R T SR IR

Purpose: To investigate the effects of previous SARS—-CoV-2 infection on oocyte and embryo quality in
infertile patients undergoing in vitro fertilization/intracytoplasmic sperm injection ( IVF/ICSI ) treatment.

Methods: A retrospective analysis of 1267 female infertility patients undergoing IVF/ICSI was conducted and
divided into COVID-19 group and control group. The COVID-19 group was further divided into several subgroups.
The general condition and quality of oocytes and embryos were compared among all groups. The correlation between
the infection of the SARS-CoV-2 and the quality of oocytes and embryos was analyzed by linear regression.

Results: During the fresh cycle, the number of retrieved oocytes, the number of 2PN and the number of
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transferable embryos in the COVID-19 group were significantly reduced compared with the control group; The
number of retrieved oocytes and the number of 2PN were significantly reduced in the female infection group only;
the number of retrieved oocytes, the number of 2PN and the number of transferable embryos in the men and women
both infected with COVID-19 group were significantly reduced; After 2 to 3 months of infection with COVID-19,
the number of retrieved oocytes and the number of 2PN in the COVID-19 group decreased significantly.
Conclusions: Infection with COVID-19 may have a long—term negative impact on the number of retrieved
oocytes, 2PN, and transferable embryos in infertile women undergoing IVF/ICSI treatment. Therefore, the majority
of infertile people who are infected with COVID-19 may need IVF/ICSI treatment as soon as possible after recovery.
Key Words SARS-CoV-2, Infertility, Oocyte, Embryo
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Evaluating Visceral Fat’ s Impact on Frozen Embryo
Transfer Outcomes via Bioelectrical Impedance Analysis

Danyu Ni,Yi Wei,Qijun Xie,Xinyu Wang,Kaidi Yu,Wei Jiang,Ye Yang,Xiufeng Ling
Department of Reproductive Medicine, Women’ s Hospital of Nanjing Medical University, Nanjing
Women and Children’ s Healthcare Hospital

Objective: The increasing prevalence of obesity underscores the critical need to explore its impact on the
outcomes of assisted reproductive technology (ART). This study aims to assess the relationship between visceral fat
area (VFA), as measured by bioelectrical impedance analysis (BIA), and pregnancy outcomes, particularly within
the context of frozen embryo transfer (FET).

Methods: This was a retrospective clinical study 1510 patients who were undergoing FET cycles between
April 2022 and April 2023. VFA was assessed using BIA, with patients categorized as the low VFA group and
the high VFA group based on a VFA threshold of 65 cm®. We compared pregnancy outcomes between two groups
undergoing FET cycles, employing multivariate logistic regression analysis and restricted cubic splines (RCS)
models to adjust for age, additional body composition metrics, and other confounding variables, thereby examining
the relationship between VFA and pregnancy outcomes.

Results: The analysis revealed significant differences in baseline characteristics and outcomes between the
two groups. The high VFA group was characterized by older age (33.28 + 5.00 vs. 31.31 + 3.96 years, P<0.001),
elevated body composition metrics (P<0.001), a higher proportion of PCOS patients (8.85% vs. 7.37%, P=0.025),
and lower basal E2 levels(40.11 + 16.74 vs. 42.98 + 18.39pg/mL, P=0.011); outcomes such as biochemical
pregnancy rate (64.73% vs. 76.63%, P<0.001), implantation rate (39.55% vs. 47.12%, P<0.001), clinical
pregnancy rate (CPR) (51.96% vs. 60.36%, P=0.001), and live birth rate (LBR) (43.11% vs. 50.76%, P=0.003) were
significantly reduced, while the likelihood of delivering large for gestational age (LGA) infants increased(38.66%
vs. 27.34%, P=0.005). Multivariate logistic regression indicated a significant negative correlation between VFA and
both CPR (OR: 0.641, 95% ClI: 0.450-0.912, P=0.013) and LBR (OR: 0.693, 95% CI: 0.489-0.982, P=0.039). The
RCS model demonstrated that VFA is nonlinearly correlated with CPR (P—nonlinear=0.048, P-value =0.015) and
LBR (P-nonlinear=0.030, P—value =0.007), identifying 65cm> as a critical inflection point where VFA =65 cm”
is significantly associated with decreased probabilities of CPR and LBR.

Conclusions: High VFA is associated with poorer FET pregnancy outcomes in infertile female patients, with
both CPR and LBR decreasing as VFA increases. Clinicians can utilize VFA assessments as a valuable reference
for optimizing reproductive success through targeted fat management interventions, especially for patients with VFA
exceeding 65 cm®.

Key Words Visceral fat area (VFA), bioelectrical impedance analysis (BIA), Frozen embryo transfer (FET),

Pregnancy outcome
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Antibiotics improve reproductive outcomes after

frozen—thaw embryo transfer for chronic endometritis

treatment, especially in those with repeated
implantation failure

Qjjun Xie,Chun Zhao,Wei Jiang,Xin Li,Danyu Ni,Yuting Chen,Xiuling Li,
Xiangdong Hua,Rong Shen,Xiufeng Ling
Department of Reproductive Medicine, Women’ s Hospital of Nanjing Medical University, Nanjing
Women and Children’ s Healthcare Hospital

Purpose:To investigate the impact of antibiotic treatment for chronic endometritis (CE) on the pregnancy
outcome of frozen—thawed embryo transfer (FET) cycles and the relevant clinical risk factors associated with CE.

Methods:A retrospective cohort analysis was conducted on 1352 patients who underwent hysteroscopy and
diagnostic curettage at Nanjing Maternal and Child Health Hospital from July 2020 to December 2021. All patients
underwent CD138 immunohistochemical (IHC) testing to diagnose CE, and a subset of them underwent FET after
hysteroscopy. Patient histories were collected, and reproductive prognosis was followed up.

Results:Out of 1088 patients, 443 (40.7%) were diagnosed with CE. Univariate and multivariate binary logistic
regression analyses revealed that parity = 2, a history of ectopic pregnancy, moderate—to—severe dysmenorrhea,
hydrosalpinx, endometrial polyps, and a history of =2 uterine operations were significantly associated with an
elevated risk of CE (P < 0.05). Analysis of the effect of CE on pregnancy outcomes in FET cycles after antibiotic
treatment indicated that treated CE patients exhibited a significantly lower miscarriage rate (8.7%) and early
miscarriage rate (2.9%) than untreated non—CE patients (20.2%, 16.8%). Moreover, the singleton live birth rate
(45.5%) was significantly higher in treated CE patients than in untreated non—CE patients (32.7%). Survival analysis
revealed a statistically significant difference in the first clinical pregnancy time hetween treated CE and untreated
non—CE patients after hysteroscopy (P = 0.0019). Stratified analysis based on the presence of recurrent implantation
failure (RIF) demonstrated that in the RIF group, treated CE patients were more likely to achieve clinical pregnancy
than untreated non—CE patients (P = 0.0021). Among hysteroscopy—positive patients, no significant difference was
noted in pregnancy outcomes between the treatment and control groups (P > 0.05).

Conclusion:Infertile patients with a history of parity = 2, hydrosalpinx, a history of ectopic pregnancy,
moderate—to—severe dysmenorrhea, endometrial polyps, and a history of =2 uterine operations are at an increased
risk of CE; these patients should be recommended to undergo hysteroscopy combined with CD138 examination
before embryo transfer. Antibiotic treatment can improve the reproductive outcomes of FET in patients with CE,
especially those with RIF. However, antibiotic treatment is not deemed necessary in hysteroscopy—positive patients.

Key Words chronic endometritis; CD138; repeated implantation failure; pregnancy outcomes; time to

pregnancy
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L B AR S R
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A redeemed strategy for molecular autopsy in
unexplained infant deaths

Yuqi Yang,Haixin Li,Yu Bin
Changzhou Maternity and Child Health Care Hospital affiliated to Nanjing Medical University

The causes of child death are very complex and the diagnosis remains a signiffcant challenge. Unexplained
deaths have become a leading cause, greatly blocking the scientiffe guidance of re—birth. Autopsy is considered an
accurate method for investigating unexplained deaths. Recently, molecular autopsy have been reported to has great
value in revealing the cause of unexpected death, including autopsy—negative cases. It could explain approximately
12.6%~44% of previously unexplained deaths with DNA sequencing. However, opportunities for molecular autopsy
are often lost due to the lack of timely sample collection. Newborn screening (NBS), an important public health
program, is widely used throughout the world and almost cover all of the newborns. The stored samples of neonatal
dried blood spots (DBS) from NBS are considered as a valuable resource of medical research. Here, we attempt to

remedial molecular autopsy for neonatal death using clinical exome sequencing (CES) based on the stored DBS.
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Methods: From August 2019 to August 2023, a total of 450 children deaths were recorded in the surveillance
system, which collected the occurring and distribution of under=5 child deaths. There are 35 categories of causes of
death in the system. 36 cases of unexplained deaths were included as the subjects, including 8 cases with unknown
diagnosis and 28 cases with listed causes that still remained in doubt during the basic death survey. Their death
time were from 3 days to 48 months. In which, 6 (16.67%) were newborn (0~28 days), 14 (38.89%) were infants (1~11
months) and 16 (44.44%) were child (12-59 months). We collected the stored DBS from their previous NBS.

Results: 32 cases successfully received the effective results, and the success rate of CES based on stored
DBS were 88.9%. But 4 cases failed due to DNA quality did not meet the standard after library construction. CES
identified 6 of 32 infants with disease—related genetic variation, including 4 cases of single nucleotide variation
(SNV) and 2 of copy number variation (CNV). The abnormal detection rate was 18.8%. One child A child with
an unexplained death was diagnosed as LIG4 . A child who succumbed to unexplained persistent seizures was
discovered to carry an autosomal dominant LP heterozygous variant in the CPA6 gene, which is linked to familial
temporal lobe epilepsy. A complex pathogenic heterozygote of the GLB1 gene associated with GM1 gangliolipidosis/
beta—galactosidase deficiency was detected in a child presenting with global developmental delay. Two cases were
reported pathogenic copy number variation. These segments include a certain number of coding genes. After further
data analysis, pathogenic genes related to the death phenotype were identified.

Discussion: This study successfully and clearly explaining the cause of 18.8% of unexplained child deaths
using clinical exome sequencing based on the stored neonatal dried blood spots from newborn screening. It can help
these families conduct salvage molecular autopsies when they have no way to collect samples. At the same time, the
results also indicated 28.1% of secondary findings. With the accumulation of future genetic databases, they may also
help explain the true causes of the unexplained child deaths.

Key Words molecular autopsy , exome sequencing, Newborn screening, dried blood spots
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A pathogenic germline BRCA1 mutation identified in
a patient with non—Hodgkin lymphoma and rectum

. (13 . 99 .
adenocarcinoma: ~Non—classical hereditary cancer?

You Zhou
Department of Tumor Biological Treatment, The Third Affiliated Hospital of Soochow University;
Jiangsu Engineering Research Center for Tumor Immunotherapy; Institute of Cell Therapy, Soochow

University, Changzhou, 213003, China

Introduction: Tumor suppressor gene BRCA1, known for its vital roles in regulating DNA homologous
recombination repair, is the causative gene of hereditary breast and ovarian cancer (HBOC). BRCA1 mutation
carriers also demonstrate high susceptibility to intestinal, prostatic and pancreatic cancers. As the main subtype

of lymphoma, non-Hodgkin lymphoma (NHL) is malignant disorders arising from immune cells and displays
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predominantly as lymphadenopathy or solid tumors, which is rarely considered hereditary. However, the risk of NHL
among patients with BRCA1 mutation is rarely reported.

Methods: Exome sequencing was performed to investigate the genotype of an individual presenting with NHL
and rectum adenocarcinoma. Bioinformatics tools were employed to analyze the candidate variants.

Results: A 76—year—old woman developed NHL and rectum adenocarcinoma with a BRCA1 gene mutation.
Considering the potential hereditary factors in developing colorectal cancer, we investigated her family history and
found her sister died with ovarian cancer. Her genetic testing identified a pathogenic germline mutation in BRCA1
(c.1115G>A). We also did genetic test for her daughter and found the same BRCA1 mutation.

Conclusions: Although strong evidence between BRCA1 mutation and HBOC occurrence exists, the patient
harboring pathogenic BRCA1 mutation did not suffer from HBOC but NHL and rectum adenocarcinoma which
required further investigations and modifications of current screening strategies for HBOC. Meanwhile, great
attention should also be paid to screen people with BRCA1 mutation as well as screen tumors among mutated
populations.

Key Words BRCA1; Hereditary breast and ovarian cancer; Non—Hodgkin lymphoma; Rectum adenocarcinoma;

Gene mutation

Prevalence and influencing factors of depressive symptoms
in high—risk pregnant women before prenatal diagnosis

Yali Zhao,Xu Chen,Qingqing Gu,Zhiwei Wang,Shuting Yang, Ting Yin,Leilei Wang
Lianyungang Maternal and Child Health Hospital

Background: Prenatal depression exerts detrimental effects on pregnant women, fetuses, and families alike. In
comparison to their counterparts with uncomplicated pregnancies, high—risk pregnant women may experience more
severe psychological issues. Nevertheless, there remains a dearth of information regarding depression in high—risk
pregnant women, particularly prior to prenatal diagnosis. Consequently, the objective of this study is to investigate
the prevalence of depressive symptoms among high—risk pregnant women before prenatal diagnosis and analyze its
influencing factors from a multifaceted perspective.

Methods: A cross—sectional study was performed among high—risk pregnant women awaiting amniocentesis
in the Eugenic Genetics Outpatient of the Obstetrics Department of Lianyungang Maternal and Child Health
Hospital in Jiangsu Province, Eastern China. The Edinburgh Postnatal Depression Scale (EPDS) was used to assess
depressive symptoms in high—risk pregnant women. Multivariate regression model was constructed to identify the
independent influencing factors of depressive symptoms.

Results: A total of 509 high—risk pregnant women participated in this study. Among them, pregnant women
with ultrasound structural abnormalities had the highest prevalence of depressive symptoms (31.4%). The overall
prevalence of depressive symptoms was 21.0%. Multivariate regression analysis revealed that high—risk pregnant
women who resided in rural areas (OR: 1.868, 95% CI: 1.014-3.441), had poor sleep quality (OR: 1.838, 95% CI:
1.025-3.296) and had high pregnancy stress (OR: 3.763, 95% CI: 2.079-6.813) increased the risk of depressive

symptoms. However, high—risk pregnant women who were not afraid or a little afraid of amniocentesis (OR: 0.460,
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95% CI: 0.251-0.844), had high self—esteem (OR: 0.848, 95% CI: 0.788-0.912), and had good quality of partner
relationship (OR: 0.891, 95% CI: 0.814-0.976) reduced the risk of depressive symptoms.

Conclusions: The prevalence of depressive symptoms was higher among high—-risk pregnant women prior to
prenatal diagnosis. It is imperative to alleviate the level of anxiety related to amniocentesis, enhance sleep quality,
mitigate pregnancy—related stress, and acknowledge the role of the partner.

Key Words High—risk pregnant women, Depressive symptoms, Prenatal diagnosis, Influencing factors
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