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A study on building an optimized model on predicting
euploid blastocysts and the effectiveness assessment on
predicting live birth

Zhenya Yuan
Xuzhou Maternity and Child Health Care Hospital

Research Question:Model combining female age, developmental dynamics and morphology of blastocysts
could predict effectively euploid blastocysts, however this model failed in predicting live birth (LB). This study
built an optimized predictive model (OPM) and assess the effectof OPM on predicting LB.Design:We conducted
a retrospective analysis of collected data. 1875 blastocysts with pre—implantation genetic testing for aneuploidy
(PGT-A) from 682 patients taken in IVF in Xuzhou Maternal and Child Health Hospital from January 2021 to
January 2024 were selected to build OPM. Area under the curve (AUC) was used to assess OPM. 506 blastocysts
without PGT—=A from 455 patients taken in frozen embryo transfer (FET) in Xuzhou Maternal and Child Health
Hospital from January 2021 to January 2024 were selected to assess the effect of OPM. LB rate (LBR) was used to
assess FET outcomes. Accuracy rate (AR), true positive (TP) rate (TPR), true negative (TN) rate (TNR), false positive
(FP) rate (FPR), false negative (FN) rate (FNR) were used to assess the effect of OPM on predicting LB.Results:OPM
was effective with AUC of 0.916. LBR was 45.06%. AR, TPR, TNR, FPR, FNR of OPM were 70.61%, 76.26%,
23.74%, 29.39%, respectively. OPM was effective on predicting LB in FET treatments without PGT-A.
Conclusion:OPM was effective on predicting euploid blastocysts. OPM performed better than selecting method by
morphological grade in predicting LB. This study may provide a potential, noninvasive, effective new method, or a
beneficial improvement on the method based on morphological grade to select blastocysts without PGT-A.

Key Words predictive model, euploid blastocysts, live birth, noninvasive and effective, pre— implantation

genetic testing for aneuploidy

Cytosine base editing of DUX4: A potential therapeutic
strategy for facioscapulohumeral muscular dystrophy

Hao Chen,Ping Hu
B R T SR IR

Objective This study aims to explore the potential of cytosine base editing technology to suppress the
expression of the DUX4 gene in FSHD therapy.

Methods In the investigation of cytosine base editing for FSHD treatment, in vitro experiments using a
DUX4 conditional overexpression reporter cell line (N2a—iDUX4) were conducted to assess the editing efficiency

of the cytosine base editor (CBE) and identify optimal editing sites. In vivo, lipid nanoparticles (LNPs) were used to
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deliver the CBE and sgRNA to the gastrocnemius muscle (GAS) of FSHD mice for gene editing. Next—generation
sequencing (NGS) was employed to analyze editing efficiency, and phenotypic analyses were performed on the
mouse model at physiological, pathological, and molecular levels.

Results In the exploration of cytosine base editing for FSHD treatment, in vitro experiments demonstrated that
CBE effectively edited the DUX4 gene and reduced the expression of DUX4 protein. In vivo experiments showed
that LNPs delivery of the CBE to the GAS of FSHD mice effectively edited the DUX4 gene, significantly reducing
the expression of DUX4 and its target genes. After CBE treatment, the muscle phenotype of the FSHD mouse model
was significantly improved, including enhanced grip strength and endurance, reduced muscle inflammation, a
decreased proportion of centrally nucleated fibers, and reduced muscle fibrosis. Additionally, RNA-seq analysis
indicated improvements in the expression of genes related to skeletal muscle development, glycolysis, and fatty acid
synthesis.

Conclusion This study successfully and demonstrated that CBE suppression of the DUX4 gene significantly
improved muscle function and pathological manifestations in FSHD mice. This research provides a new option
for FSHD animal models and experimental evidence for the application of cytosine base editing technology in the
treatment of FSHD. These findings offer a new therapeutic strategy for FSHD treatment.

Key Words facioscapulohumeral muscular dystrophy; DUX4; CRISPR-Cas9; base editing; gene therapy;

mouse model

Whole genome sequencing of the dried blood spot—derived
DNA identifies the clinically relevant genetic variants in 92
Chinese children with autism spectrum disorder

Lulu Wang,Bin Zhang,Bin Yu
Changzhou Maternity and Child Heath Care Hospital

Objective Autism spectrum disorder (ASD) is a group of neurodevelopmental disorder with high heterogeneity
and heritability. The utility of WGS in ASD research has grown, whereas its application in Chinese cohorts remains
scarce and studies on newborn genetic screening via WGS for ASD are absent. We hence to investigate the potential
of WGS from dried blood spot samples for the early diagnosis of ASD in the neonatal period.

Methods Our study was conducted based on the retrospective clinical data, with 92 individuals diagnosed
with ASD from Changzhou Maternity and Child Heath Care Hospital as subjects. Genomic DNA was extracted from
their dried blood spots of the newhorns for WGS to integratedly detect candidate variants, including large copy
number variations (CNVs), single necleotide variations (SNVs), the mitochondrial DNA (mtDNA) variants, loss of
heterozygosity (LOH), as well as structural variants (SVs). Sequencing results were verfied by Sanger sequencing
and quantitative PCR. The identified potential risk genes were investigated through biological function enrichment
analysis.

Results Overall, total 10.87% (10/92) ASD children were confirmed with the genetic etiologies. Of the 10
positive cases, 2 cases (20.0%, 2/10) were identified with pathogenic CNVs, 7 cases (70.0%, 7/10) were identified
with pathogenic or likely pathogenic SNVs/indels, and one case (10%, 1/10) was identified with the chromosomal
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translocation t(8;9)(q13.3;q21.13) with a strong candidate RORB gene for neurological phenotype included
in breakpoint region. Total 256 variations of 181 known or candidate ASD risk genes were identified, of which
203 variants (79.3%, 203/256) were previously unreported. The CACNA1H (1.95%, 5/256) was the most prevalent
potential risk gene, followed by CHDS, KMT2C, MAST1, SHANK3, SPEN, TRRAP (1.56%, 4/256). Moreover, we
identified those 181 potential risk genes (P<0.001) were enriched in neuronal regulation and developmental related
biological process.

Conclusions Our study was the first to use WGS of the dried blood spot—derived DNA to uncover the
associated—ASD risk gene and variants. The introduction of ASD to the newborn genetic screening should be
considered, which could enable high risk populations to get the presymptomatic diagnosis as well as advance earlier
intervention and precise treatment of ASD.

Key Words Autism spectrum disorder, Whole genome sequencing, Molecular diagnosis, Newborn genetic

screening, Early intervention
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H . B4 E2AEER R (optical genome mapping, OGM ) 7EZE R G L1t A% 240 Rl i2 Wi v
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Two—dimensional polymerase chain reaction for
identifying the HLA alleles associated with adverse

drug reactions

Xueting Zhu,Shuang Yao,Jun Zhang,Lili Pan,Guanghua Luo,Lu Zheng
The First People’ s Hospital of Changzhou

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 HLA 2D-PCR SNP



Performance of expanded noninvasive prenatal testing for
fetal aneuploidy and copy number variations in a cohort of
12172 cases from a single center in Jiangsu province, China

Hehua Tao,Zeling Sang,Nan Shi,Shufeng He,Lan Yang
Wuxi Maternity and Child Health Care Hospital

Objective: We aimed to evaluate the clinical performance of expanded noninvasive prenatal testing (NIPT—Plus)
in screening for fetal chromosomal abnormalities includes aneuploidies and copy number variations(CNVs).

Methods: A total of 12172 singleton pregnant women we recruited in the study from May 2021 to November
2024 at the Department of Prenatal Diagnosis of Wuxi Maternity and Child Health Hospital, Jiangsu, China. Cases
with NIPT=Plus positive results were suggested to accept verification test and part of them were further confirmed
by chromosomal microarray analysis(CMA) and chromosomal karyotyping after amniocentesis.

Results: A total of 220 positive cases (1.80%) were identified by NIPT-Plus, including 154 chromosome
aneuploidies and 66 CNVs. Following genetic counseling, 177 cases (80.5%, 177/220) were validated by
amniocentesis, and 82 were verified as true—positive results, comprising 29 trisomy 21, 5 trisomy 18, 22 sex
chromosomal abnormalities, 8 other aneuploidy, and 18 CNVs. The positive predictive value for T21,T18, SCAs,
CNVs were 96.67%, 41.67%, 52.38% and 35.29%, respectively. For 66 cases with NIPT—Plus positive result of
CNVs, the termination rate was 33.3% (6/18) after invasive prenatal diagnosis.

Conclusions: NIPT—Plus showed a good performance in detecting T21, SCAs, but higher accuracy was required
in detecting autosomal chromosomal abnormalities and CNVs. In summary, this study provides objective clinical
application of NIPT-Plus for screening fetal chromosomal abnormalities. Therefore, NIPT—Plus technology could be
widely extensively used in clinical center in association with prenatal diagnosis and genetic counseling.

Key Words expanded non—invasive prenatal testing (NIPT—Plus), chromosome aneuploidies, copy number

variations, positive predictive value

Fetal Congenital anomalies of the kidney and urinary
tract: prenatal diagnosis of chromosomal microarray

analysis and pregnancy outcomes

Peixuan Cao, %k #8 £ 27F
Center for Obstetrics and Gynecology, Nanjing Drum Tower Hospital, The Affiliated Hospital of
Medical School, Nanjing University

Objectives: This study aimed to investigate the incidence of genomic abnormalities in fetus with different types
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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. 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 pathogenetic copy number variations(pCNVs),such as 17q12 microdeletion, 22q11.2 microdeletion,
Xp22.33 microdeletion, 16p13.3 microdeletion and 1g43 microdeletion. A 1712 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.

Conclusion: 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.

Key Words urinary tract anomalies,CMA,Clinical follow - up
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Association between genotype and phenotype in
children with phenylalanine hydroxylase deficiency in

Lianyungang area

Shuang Liu',Qin Zheng’,Dandan Cui',Wei Wang',Leilei Wang' )
1. Department of Central Laboratory
2. Department of Pediatric Endocrinology, Genetics and Metabolism, Lianyungang Maternal and Child
Health Care Hospital, Lianyungang 222000

Objective This study constructed the spectrum of gene variants and phenotypes of phenylalanine
hydroxylase deficiency (PAHD) in Lianyungang area to explore the associations between different genotypes
and corresponding phenotypes in pediatric patients. Methods Blood samples from 80 patients diagnosed with
hyperphenylalaninemia (HPA) were collected. Techniques including next generation sequencing (NGS), Sanger
sequencing, and multiplex ligation—dependent probe amplification (MLPA) were utilized to detect gene variants,
and analyzed the characteristics of PAH variants. Meanwhile, the patients’ basic clinical information and
phenotypic data were collected to investigate associations between variation distributions, types, and different
phenotypes. Results In patients with HPA, 93.75% (75/80) were found to have PAH variants, while 6.25% (5/80)
were found to have PTS variants. Of the 75 PAHD patients, a total of 55 types and 152 variants were detected
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on the 150 PAH alleles, achieving a 100% variation detection rate. Of the 152 variants, 80.26% were located
in exons, with the main types of variants were missense mutations (67.11%). 53.3% of coding sequence variants
occurred in the PAH gene catalytic center region, while 19.7% of variants involved non—coding sequences. The
phenotypes of the 75 PAHD patients were evenly distributed. The rescreening Phe concentrations and Phe/Tyr
ratios of classic—phenylketonuria (CPKU) and mild—phenylketonuria (MPKU) patients were markedly higher
than initial screening values (P<0.001, P<0.001; P=0.004, P=0.016), while there was no similar trend in mild-
hyperphenylalaninemia (MHPA) patients (P=0.702, P=0.364). The genotypes of the 75 PAHD patients mostly
occurred as compound heterozygotes, and different mutation positions and variant types significantly affect the
phenotype (P=0.042, P=0.045). APV/GPV genotype—phenotype analysis of 61 patients showed high consistency
between predicted and actual phenotypes (k =0.755, P<0.001). Conclusions PAH variants were detected in the vast
majority of HPA patients in Lianyungang area. The location and type of PAH variants were related to the severity of
the phenotype, and the non—coding sequence variations and non—-missense mutations may aggravate the phenotype,
and the APV/GPV model predicted the phenotype was highly consistent with the actual phenotype.
Key Words Phenylalanine hydroxylase; Hyperphenylalanineemia; Phenylketonuria; Genotype; phenotype

WARAFEAUNCs 54 i 4% S B et £ 4t i

ZMT
38 T A S AR A IR

s TR A B AuNCs & R RE S 16 Y7 il 25 | A sttty JTIPAG AR A% 2= Sl i v T I
PRI FHHHE

Tk 10 WGEIRFEA : AR Tt ARG R AS (T AR S R0RAE - T eR IR R | R & 45
B BRI 3 2 RS A 2 - i, AR 5 45 B A i {53 31 DN e 5 RS S v 4
o, DU i A 28 5 s A 5 AR S . K I PRIRCER RS FREAS 73 A X B2 I AuN Cs b B
A, A3 IR SE T b i R R IAACE FIDNAB bR &Y (4 y ~H2AX) FRIEACE, HIBTAuNCs &7
AT DA 1 40 S B i A i

2. i AR RRYT . HERSCSTBLO/NIER, A3 DUgl % BRA | i TS AR AL . RS S AkAR
AuNCs4l . FSTAuNCs4L, WELHT L 85 AR EHE R AR, IR S2 3L 2L DN A 95 Fl
(LN P S ESY CN

YRR+ XFGCTH R FHAS [R) v 32 1 SR A R VA VIR A T A BRI I A GROR M RIS W, RS 40 I

. DNASGIFREY ISR K.

G 1. RO R B R S e B AR R (W y —H2AX ) By RIS IEAESG,
AuNCsAbH S AL T-FR G 5 A FIDN AT ) 2 38 7K - AR

2. AuNCs{F 55 X8 R/ B SEAUE RS /IS R T2, B8E T AR B I RIDN AR fidr iy 2
IRAKFREAR, A6 e

3. MAAuNCs)5, %%%HMECNQHEIH@EWET:%%{EE DNAF M FR G FRIR KT

4518 AuNCsW] LIAYT Bt 4805 | A st i ity , D8/ D DNARI R ks 1 e, BA WTERY s e
Il AR FH A

RHET AR RE; St BEHith; DNAS; K15



H
S
oy
m
F
>
R
_\_
I
o
m
F
=2
S
F
F
>
n>
X
>.|.
N
RE
il

A AN S A MR AT SR OO E
——SEU-TCAM LR Iex 1 fE % IR JE e i 14 DGR N

fTdada . #Z 2. e, #L. ¥ 24, AR
PN

SERM O (CHD) fEhaskopE L Wi th AR B, R AR IR AT 8 3 2 IR 1O E & & 1Y
B2 250l MR CHD B ¥ ST, AR RS 0K (SHY ) HAMEsIAS AT IR, Edirk
P M5 2 () SR AL B FVASEU-TCA ,  Z2 40 [ BH RN MU ARE A0 o) 23 R o 1 X AT B RS A
AHEARW IR, QIS AFER L A HTHELL, Z5AWOTIS RIBE AW E =R BHL, SCHY
JiL 53 W 0 B AL B A 5 2 ) A s R RS T LS

AW G e T R AW R G ERIE T SEU-TCARYFa EME RIS M, Bl Ho T/ NRE 7.5 )
W, fEMTEE 0K (SHF) BRIA TSR, M %Ee T2 0 X (aSHF ) FH A0 I R K
HHAER T, CHRRIFIE D T BG5S RS RR, I BRI 5Tk TaSHEE 5 |
WS 5B A OEWIE S $E—20 S R R PR S IR UE L, Tex LB B aSHF & B 58 - 22
FEFEEH (VSD) , #8758 T Iex IfEaSHEF R o 5 SR H

SEU-TCAB L Z Y R G R Rl R B e RE , AT Ee B & B 002 () JE 7 JL AR AL 5 T
Ho 2R AN B0 E & B I CER IR 5, N CHD R B4 112 W R 1) T S 448 13 e e
A, HES) A= B B R R R 2

KHEF e RO, 55 0K, it tdl, aSfEsRdl, ERIRmEb

JEAT A A VIR 4 RE IR ——R RRH G B i v SOR -
—IEE X366 b e JLRHE A i 11.54F BASTESE

XHk, R
HFMKFHEILEER

VIR AN A A2 I SERPINF DBCAE A HE R S8R B ffi (A R T A=+ ( PEDF ) A= sz BHTT 51
Ko ABEIEH B RER VIR E A 2R 5 RANOCHE, 525YRY7 YT AR S50 R H] [l B4
BABIAIFFEXF 344 G B 37481 LR VIR i A 2 B AT 00, P 3REVI R 11.5 4R Sl 24 i+
FEPR I 2 SERPINF 158480 o5, I PRAG I B9 B2 . A AEIEMIAZ . I PEDF, B -CTX. PINP. 4%,
. 25-OH-VDI/KF-, FFPFAEBURERR £8 3 b &7 PP G 45 . 4B RDEKBIRYT RO . FLU e 337
SERPINF17£ 5%, AfE4FICNVAIZ3FISNY, WA EUR A c.907C>T (p.Arg303Ter ) | ¢.271_279dup
(p.Ala91_Ser93dup ) o 70% c.907C>TZE7E H AL P AR P AEIL X, 11Te.271_279dupZE 78 K & B (i 1
XERE, I SFEHHET TR (37900 FHFECEZYNGYT, MR B Sl &7 STy 7 L ]
H19: 18, 40.5%M)HFH A HABRURRRER I, SO T EF AP0y A B IS S LA . 16975 B

<10 -



KEK SR TT LIS EEPI LTV TSI

il

HREEAR, HEFEEIE R A AE bR & Y R A A AE b . ISR I T SSERPINF 15848 5L R U 1
R AR A DG . DURE R AL &F SAP TR REAT RO BT S, (P ET PRbTAE B LR 5 | R 1 e 5
FETT BN, B HEOR AR 5B G AR A B — 2L BB IR T RCR X — IR
AL TR AR e

KHEF VIR E A4, PEDF; HuETSHT; WORBERZ; BMD;

<11 -



- BEFRINR SRR -
G SRR B IO 8 5 O L % 4 (I g A AL

BEE. L. REE. BEE. ABE. KA
N T da AR TR

HAY: BIEACK N (Poor Ovarian Response, POR)ZFEHAZIRINZHKG-IEAGFEH (In Vitro Fertilization An
d Embryo Transfer, IVF—ET)}\%%':F‘gﬁg%fxrj'ﬁ'l‘étH%Y}%%(gonadotmpins, Gn)ﬁﬂ{%ﬁﬁﬁjﬁ&ﬁ@ﬁﬂﬂ}\?}} 7 SNER
JEV IR 38 8« SRR 2 Jm 22 10 i Ay T A 0 2 L B 2 A e R A o AN RIF S T B Y R AR B e AR 2 2
AR, A ORI A 22 AR, BT BAREPIRAS , s 5 O SRR S AR SC TR TE AL R AR
RICHTT G RAE R THLH, JF 0 R A bR i, W PORGRFE 036G Y7 MG B A= A 245 J=y e 2
e R

Ttk BAA20234-6 7 222024485 A 6% M T IO (R A B2 e 4 58 D4R SZ IVE-ETBI 22 6045 AN 8
#, P AE30BIPOR B E T30 BN 8L S W IE W B, AFlk7E25~38% Z ], MKt i A B IOl E
AR IEHE T 58 o WCER IR 21 H BRI, R JH A R 80RAH (0315 - JBT 1% 125 (UPLC. - MS) X 79 2 5683 1) B3
BTG A3, SHRPIZH R 22 57 R A (P<0.05), X i e 0 ) 22 S A I A5 A= W 1 B2 o0
Hr, AR S %Zﬂﬁﬂ'ﬁiﬁa{yoto Encyclopedia of Genes and Genomes, KEGG)HI N B
E:t:(Human Metabolome Database, HMDB)ﬁﬁi‘l//fﬁé% T, 1%%5@*%%%*4‘%”10@5&(: [ ) T - ) A
FIFHATROCHIHT LA E AR LE WA i)

i ARSI A A60B A, I PORZL30MY, X ARZH30M5]., BRI AL 2= Hr s R o,
FIEF XTI, PORZLBI IR A 22 VR R 19 22 57 BAT i 22 L (P<0.05), A 40FP (G 7
HMBDE i FEFIKEGGE MR FErh B st , b, 18RRI 2 Lol 2R B2 T, X288
AT A B E AR T, LR AR 20 2 ACNE % (P<0.05), ALFE H MBS A % . A meif Qs i e
K AW PSS ROCHIZ AT iR, S5 T /E N PORI A= M) b s

Wik TEANTE T, AT POREE IO AEATIRE M4 0P 5 . 45R 7R, PORSHPELIE
HREIR A 22 5+ W35, PORBA BYUMEM b Hhmile . FUIR . IHSRER | LR LA T4
1, s BRI AT BELEPORIY A A e vh iy i B A (0, HimW ik . IEmGR AR B 9 e o v] e
H5POREA KSR BE VI . EHEET REE MPORE A & M OCHE 2, I n] /R P4l 5wl
PORE A I TE L bR . SR, MDA 7EPOR P IFE A T TiE— 9. 48 b, ARBFoE 3
TR RS A 2007, XTPOREE 1 BRI T S8, 7R PORARHLEI S 7Rl fm
HAFWFFEPORFEBE T BE A

CHE ONEAIRE N s BRI AL A

<12.



ABO LAY F 55 55 9595 e i wF o8 0 Jig

SENE NS F XA
LAFREHRFFNEFZPS; 2. 7MTH—ARKER

H: 2058 B AELARABOIMN A RS 5.0 AN . e . BEIRIG . COVID-19LL B B 45 Z Fhp
o Z IR IR TE R, BT ABOIM A AEB &2 AE AR R T REAE R, M AR $2 i) .

Dk i SCEREHR I T, IR T 56T ABOIML Y 5 4% B S M A AT F S SR, RHAIF
SEBIEIATIRA AN AT, LS 2R ABO LY 5 [A] 956 =2 Ta] A A 56

GEAR . WS, AROBY I A AYLCo A S RS S BN, anim AR IE AL . VTE . O WUEESE | 5l
o FESRIEJTIAD, O LA B HUIR IR | B ORI 0 B R s Sk B0 EAE . R AE T
B EAR M AR ) B A R 5 BIMRANA N W 2 B o DG TR PR 5 8t 55 ABOIML AR ¥ 56 R AT A7
AL, HEAWFFEIEI ARIABIL AU AR £ B9 AE & AR KB H 3 & FCOVID-19,  OIfiL R )4~ A%
U i Z AR THEOM Y s YW /71T, BRUIM AR FEAESLER 5 UL, AU A FERAH L UL,

T WFSE I Il AR SCHE A 1) 22 8 mT R 5 g XU R G IR . (HAT A5 22 Jm B 1 I 284 1 o i 43
R, N T HEIRAHIRTE X — SR, ARMITET IS ABMEA, ST, e A BeE 0
(2D PCR) , VASZEEXTABOSEA FEPH A Pk 4 5 A AT . OB AT Bh 48 78 ABO IR 5 5055 =2 [ 114 HL A OG
B, e SRR AR T SR R Y LB A

KR ABOILAY s (UL ;. JaiiE s B ; COVID-19; XUHE; e

PFAPAZE S TIE il

KRR
% T A S AR TR

FB . AR & BB gl fl 11 2 . IR B2k B 45 5 (PFAPA)ZE B YIZIRI R, $RITILFIR )
WAERIX,  FEIRPR B E2E R IR LRI

I IR BE2024-09-26 U034 1 — T2 N PFAPAZE S HE B LI 2 R T 25 A9, 4546 B
AE A AT 4578 518 LEE AR I 25 SR A X L

450 PFAPAZEAAF SR —Fh S FIG RIS HAT REE RAE RN B B RIE SR, KA ik
JERSHEATISWEIAYT s I LMEFV ( b rpig Ity ) 285,

e PFAPAZEAIETS 5 HAL R M R ALE G IEAHSE R s 2 W N PFAPAZE S MERMERV LK AR 55 3
BRI TN AR R R TG R AR, R BRI BRAR 58 2 500 T REME T /N

KHEF PFAPAZEGAE; MEFVEE

.13 -



— R JE WEDLE 38 A RURE /D BUSERL IR & 31

HE. AT
BT A R

H . %‘U%My%—CreERTZ/J\ RS FLExXDUX4/N R m g IEVE TR A BAE ( facioscapulohumeral
muscular dystrophy, FSHD ) $% /N, IR MBS0 5 575 340 EEFSHD B /)N RS

I FIHMyf6-CreERT22E 4 T/ S5 FLExDUXAK G 17N Bl 2 38 345 WU B [ 225 1/ R
(M6D4/+) , TE3JEIEIH A 2 257 i/ R IA 2 KDUX4 (DUX4A-A) , Gl O R /I Bl A E A
. Uy . EVE ARSI . AL AR L BRI R R R P . IR B ALY (0 N B
BV FNTOEERPCR , FHHENIRNA—seq F I B PP XA o

SR YRS B BE A 28 5 T/ N (M6D4/+ ), OB Iz NS XS IREAR LE, A AR 5 TR 3N
ARSI R . DU Bt R R BB L R AH U3y I A LA s 2 LR
TR B A L2 AR I s RT-PCRAMT K LD UXA K HCHE ] SE DA 7E B L b 2k B W 1l 5
RNA-seq&i R W R i . FAIEAN K6, MR IRFE FHIOCHE A iy Rk B, BB UA & Ao AH
KRR FIE T

g MODA/+/NEARSF HIBAUL T FSHD I F B IR AL, S —Fl R AF R FSHD Sh 88, AT HIFFSHD
AIEC AL KT IRY TS

KHET A EUVEFRA RAE ;s DUX4; Myf6; ML /)RS

The tumor inhibitory role and the potential mechanism
of Methionyl-tRINA synthetase 1 in ovarian cancer

Weijian Gong,Shengjie Xu
Nanjing Women and Children” s Healthcare Institute

Objective: Methionyl-tRNA synthetase 1 (MARS) is an enzyme that belongs to the family of aminoacyl—
tRNA synthetases. High levels of MARS have been shown to correlate with a poorer prognosis in a variety of tumor
types. However, its specific role and the underlying mechanism in cancer, especially in ovarian cancer, are not well
understood. This study aims to investigate the roles and potential mechanisms of MARS in ovarian cancer.

Methods: Immunohistochemistry and public databases were used to analyze the expression of MARS in ovarian
cancer and its correlation with patient survival. Cell migration assay, Cell invasion assay, Colony formation assay
and CCKS assay were used to assess the impact of MARS on proliferation, migration, invasion of ovarian cancer
cells. RNA sequencing was performed to identify differentially expressed genes and pathways regulated by MARS.
Tumor growth in vivo was monitored in a subcutaneous mouse model.

Results: In ovarian cancer tissues, MARS protein levels were found to be significantly elevated compared to

normal tissues, correlating with poorer patient outcomes. Functional studies demonstrated that silencing MARS
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significantly inhibited the proliferation, migration, and invasion of ovarian cancer cells in vitro, and moderately
suppressed tumor growth in a subcutaneous mouse model. RNA sequencing and RT-qPCR revealed that MARS
knockdown led to the downregulation of cell cycle genes regulated by TP53 and immune—related cytokines.

Conclusion: Our findings highlight the tumor—promoting role of MARS in ovarian cancer through its regulation
of cell cycle progression and immune-related pathways. The observed difference between in vitro and in vivo results
suggest that MARS may have different functions in different tumor microenvironment. Further research is needed to
elucidate the specific mechanisms by which MARS influences ovarian cancer progression and immune cell function.
Understanding these mechanisms could provide new insights into therapeutic strategies targeting MARS or its
downstream pathways in ovarian cancer. Furthermore, we found that MARS is mainly expressed in the cytoplasm of
ovarian cancer cells. Mitochondrial-localized methionyl-tRNA synthetase MARS2 may also competitively utilize
methionine with MARS, thereby balancing protein translation in the mitochondria and cytoplasm. Further in—depth
research is needed to explore the relationship between the two for the value of further in—depth study of methionine
and methionine—related therapeutic strategies.

Key Words Methionyl-tRNA synthetase 1; Ovarian cancer; Malignant behavior; Cell cycle; Immune cell
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LINC00654 Promotes Ovarian Cancer Progression by
Facilitating Nuclear Export of HuR and Stabilizing
Oncogenic mRNAs

Cong Shen
Suzhou Municipal Hospital

Ovarian cancer (OC) remains a significant challenge in oncology due to its late diagnosis and poor prognosis.
Emerging evidence suggests that long non—coding RNAs (IncRNAs) play critical roles in cancer biology. Herein, we
reported that LINCO0654 was highly expressed in OC tissues and correlated with poor patient prognosis. In addition,
LINC00654 silencing restrained OC cell proliferation and migration in vitro and in vivo. Mechanically, LINC00654
was identified to directly interact with Human antigen R (HuR), a known RNA-binding protein, through RNA pull-
down, RNA immunoprecipitation (RIP), and cross—linking immunoprecipitation (CLIP). Further analysis revealed
that LINC00654 could induce the translocation of HuR from the nucleus to the cytosol, where it regulated the
stability of its target oncogenes, such as VASH2. The stabilization of VASH2 subsequently activated the TGF- 3
pathway, which is known to play a critical role in cancer progression. Taken together, these findings establish a
specific mechanism by which LINCO0654 interacts with HuR, facilitates its nuclear export, and stabilizes VASH2,
thereby activating the TGF— 8 pathway and promoting OC progression. This insight into LINC00654° s role in OC
provides potential therapeutic targets for intervention.

Key Words LINCO0654, Ovarian cancer
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From iPSCs to Myotubes: Identifying Potential Biomarkers
for Human FSHD with Single—Cell Transcriptomics

Wenwen Liu,Jiao Jiao,Hao Chen,Yan Wang,Dong Liang,Jun Zhang,Zhengfeng Xu,Ping Hu
B EA R

The primary objective of our research was to differentiate induced pluripotent stem cells (iPSCs) into
myogenic progenitor cells and myotubes to overcome the challenges associated with limited myogenic cell donors
and the laborious process of isolating, purifying, and proliferating cells in vitro. We also aimed to assess the
efficacy and physiological significance of this cell differentiation system and to analyze the differentiated cells
by using single—cell RNA sequencing (scRNA-seq) for understanding molecular mechanisms of myogenesis and
facioscapulohumeral muscular dystrophy (FSHD) in humans. A commercialized protocol was used to effectively
differentiate iPSCs from both healthy individuals and individuals with FSHD type 1 into myogenic progenitor cells
and myotubes. The myogenic progenitor cells and myotubes derived from iPSCs were subjected to scRNA-seq
to confirm cell composition, map differentiation characteristics, and identify potential biomarkers for FSHD. Our
study identified 13 distinct cell clusters and validated the efficacy of the differentiation approach in mimicking the
physiological myogenic cell differentiation process through pseudo—time trajectory, thus suggesting its utility as a
valuable tool for investigating muscle—related diseases in vitro. Furthermore, the identification of several biomarkers,
such as ISG15, MYHS, and TTN, in myotubes derived from iPSCs of FSHD donors has significant implications for
advancing research on the underlying mechanisms and therapeutic strategies for FSHD.

Key Words FSHD, iPSC, scRNA-seq, biomarkers
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Maternal Preconception Circadian Disruption Impairs
Male Offspring Fertility through Sperm Apoptosis and
Motility Deficits

Wenwen Liu,Sihui Wu,Ping Hu
B P 2 AR TR

Objective:Circadian rhythm disruptions, often induced by shift work and nocturnal light pollution, are
increasingly common in modern society. Emerging evidence highlights their adverse effects on reproductive
function. However, the impact of preconception circadian disruption on the reproductive health of male offspring
remains understudied. This investigation explores the effects of maternal preconception circadian disruption on male
offspring fertility and elucidates the underlying mechanisms using a mouse model.

Methods:Adult female ICR mice were exposed to constant light for 4 weeks to induce preconception circadian
disruption. These females were subsequently mated with proven—fertile males to produce offspring. Upon reaching
adulthood, male offspring underwent comprehensive fertility assessments, including breeding experiments,
sperm motility analysis using a computer—assisted sperm analysis (CASA) system, sperm function evaluation
via in vitro fertilization, and morphological analysis of testes and sperm through hematoxylin—eosin (HE) and
immunofluorescence staining. Sperm apoptosis was assessed using flow cytometry and TUNEL staining.

Results:Male offspring from mothers exposed to constant light preconceptionally exhibited significant
impairments in fertility. Despite normal spermatogenic cell and sperm morphology in the testes, and embryonic
development rates comparable to controls following in vitro fertilization, these offspring displayed marked reductions
in sperm count, progressive motility, and linear velocity. Flow cytometry and TUNEL staining revealed a significant
increase in sperm apoptosis within the epididymis.

Conclusion:Maternal preconception circadian disruption leads to reproductive dysfunction in male offspring,
characterized by decreased fertility, elevated sperm apoptosis, and diminished sperm motility. These findings
highlight the critical role of maternal circadian health in offspring reproductive development and suggest that
maintaining stable circadian rhythms prior to conception is essential for optimal reproductive outcomes.

Key Words Circadian disruption, Preconception, Male fertility, Sperm apoptosis, Sperm motility
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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
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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Down—regulation of miR—138—5p by PP2A promoted

apoptosis of spermatocytes

Danni Wang
The Second People’ s Hospital of Changzhou, The Third Affiliated 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. Fu
rthermore, bioinformatics analyses suggested that miR—138— 5p may target the transcriptional repressor Trps1.
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 Trps1 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, Trps1 )

Hyperbaric Oxygen Therapy Ameliorates Sperm
Parameters in Apolipoprotein E Knockout Mice Testes
by Attenuating Oxidative Stress and Infammation

Huijun Liu,xia chen,jiapin wang

Changzhou No.2 People’ s Hospital

Apolipoprotein E (ApoE) is a member of apolipoprotein (apo) family and plays critical role in lipid metabolism.
In this study, the relationship between abnormal lipid metabolism caused by ApoE—deficient and male reproduction
was investigated. The effect of hyperbaric oxygen (HBO) therapy on 7-month—old ApoE—knockout male mice was
assessed subsequently. Mice were randomly divided into 3 groups: control group (WT), ApoE (- / -) group (AP-
CON), and ApoE (- / =) plus HBO group (AP-=HBO), which received HBO treatment. We found that ApoE knockout
caused a decrease in male reproductive capacity due to the reduced total sperm motility, progressive motility (PR),
and lower blastocyst formation rate. HBO treatment could accelerate serum lipoprotein metaholism including LDL,
T-CHO, and TG and semen quality. As a result, fertilization and blastocyst formation of AP-HBO group were
higher than that of AP-CON, proving positive therapeutic effect. Mechanism exploration found that HBO treatment
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ameliorated the testicular microenvironment by attenuating inflammatory factor production and oxidative stress,
eventually improved the sperm motility. Collectively, our study provided more evidences of HBO treatment for
improving the semen quality of patients with abnormal lipid metabolism caused by ApoE—deficient.

Key Words ApoE; Hyperbaric oxygen; Lipoprotein metabolism; Oxidative stress; Semen parameters.

Association between HPV infection on the development

and pregnancy outcome in patients with endometriosis

Zhenlong Wang,Wenqu Li,Huizhi Qi,Juan Xu,Xuemei Jia
Women’ s Hospital of Nanjing Medical University

Research purpose: Whether HPV infection is related to the development and pregnancy outcome in patients
with endometriosis?

Methods: We conducted a meta—analysis of seven studies to explore the correlation between HPV infection,
endometriosis and infertility. Additionally, we performed a retrospective cohort study analyzing the clinical data
of 432 patients who underwent surgical treatment for endometriosis at Nanjing Maternity and Child Health Care
Hospital between January 2017 and June 2022.

Results: We found no statistically significant difference in the HPV infection rate (OR:2.60, 95% CI
[0.28,23.87]) and the high—risk HPV infection rate (OR:1.68, 95% CI [0.49,5.75]) between patients with
endometriosis and the control group. The prevalence of HPV infection among patients with endometriosis was 46%
(95% C11]0.23, 0.90]), and the prevalence of high—-risk HPV infection was 36%. There was no statistically significant
difference in HPV infection rates between the infertility group of patients with endometriosis and those with normal
pregnancies (OR:0.73, 95% CI [0.07,7.20]). In our retrospective study, the HPV—positive group had a lower
postoperative birth rate than the HPV—-negative group (10.6% vs. 21%), with a statistically significance (P < 0.05).

Discussion: This study found that the postoperative birth rate in endometriosis patients with concurrent
HPV infection was significantly lower than that in HPV—-negative patients. Assessing and treating coexisting HPV
infection in endometriosis patients may contribute to preserving fertility and improving postoperative birth rates,
offering new insights for clinical practitioners.

Key Words Human papillomavirus; endometriosis; female infertility; pregnancy outcomes; meta—analysis;

retrospective analysis
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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 Shang',Xia Chen', Ting Ting Wan’,Yichao Shi' )
1. Changzhou No. 2 People’ s Hospital ; 2. Changzhou Maternity and Child Health Care Hospital

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
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
transcriptome 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—196h-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
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UA causes heart development abnormalities in zebrafish
by affecting the Wnt signaling pathway

Yahong Li,Peiying Yang,Xin Wang,Zhilei Zhang,Tao Jiang,Zhengfeng Xu
Nanjing Women and Children’ s Healthcare Hospital

Objective To investigate whether uric acid (UA) can cause cardiac malformations in zebrafish and whether it
can affect heart development through Wnt signaling. Methods Exogenous UA treatment, in vivo xdh overexpression,
and uox gene knockdown techniques were used to increase the levels of both exogenous and endogenous UA in
zebrafish. The expression of Wnt signaling components (wntl, wnt3a, wnt6b, B —catenin), cardiac progenitor cell
markers (mespl, isl1), cardiomyogenic neural crest cell markers (sox10, crestin), and cardiac development-related
genes (nkx2.5, thx5, fgf10) were measured. In vivo and in vitro rescue experiments were conducted to validate the
role of UA in influencing zebrafish heart development via Wnt signaling. Results Both exogenous UA treatment, in
vivo xdh overexpression, and uox gene knockdown models resulted in a significant increase in UA levels at multiple
time points in zebrafish. These treatments led to increased pericardial edema, reduced heart rate, smaller hearts, and
a decrease in cardiac ring structures at 72 hpf, along with a significant reduction in the expression of wnt signaling
and cardiac development-related genes at key developmental stages. The Wnt pathway activator CHIR99021
partially rescued these cardiac developmental defects induced by exogenous and endogenous UA. Conclusion Both
exogenous and endogenous UA can induce cardiac malformations in zebrafish by affecting wntl, wnt3a, and wnt6b,
thereby influencing downstream cardiac development—related genes.

Key Words Congenital heart disease; Wnt; Heart development; Cardiac precursor cells
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Diacylglycerol kinase gene Dgkh deficiency disrupts testicular
lipid balance in male mice without affecting fertility

Xin Wang',Shushu Zhou®,Mingcong Zhu® Xin Zhang’,Shuqin Zhao',Mingxi Liu®)

1. Women’ s Hospital of Nanjing Medical University, Nanjing Women and Children’ s Healthcare Hospital
2. State Key Laboratory of Reproductive Medicine and Offspring Health, The Affiliated Taizhou
People’ s Hospital of Nanjing Medical University, Taizhou School of Clinical Medicine, Nanjing

Medical University, Nanjing, China.
3. Department of Histology and Embryology, State Key Laboratory of Reproductive Medicine and
Oftspring Health, School of Basic Medical Sciences, Nanjing Medical University, Nanjing, China

Background: Diacylglycerol kinases (DGKs) regulate lipid signaling by converting diacylglycerol to
phosphatidic acid. Among DGK isoforms, DGK 1, encoded by the Dgkh gene, is highly expressed in the testis, yet
its role in spermatogenesis remains unclear.

Method: To investigate the role of DGK m in male fertility, we generated Dgkh knockout (Dgkh—/-) mice
using CRISPR/Cas9 technology. Multi—tissue expression profiling, lipidomic analysis of testis tissue, histological
examination, and fertility assessments were conducted. Sperm count, motility, and progressive motility were
evaluated alongside lipid metabolite profiling using LC-MS/MS.

Results: Dgkh expression was localized to testicular germ cells, peaking in round spermatids. Lipidomic
analysis showed altered lipid profiles in Dgkh—/- testes, including increased diacylglycerol, triglycerides,
with reduced phosphatidic acid and lyso—phosphatidylcholine. However, histological analysis revealed normal
spermatogenesis, and Dgkh—/— males showed unaltered sperm characteristics and fertility. KEGG pathway
enrichment highlighted changes in lipid metabolism but without functional deficits in reproduction.

Conclusion: Although Dgkh influences testicular lipid metabolism, its knockout does not impair
spermatogenesis or male fertility, suggesting functional redundancy among DGK isoforms. These findings provide
novel insights into the role of DGK m in testicular lipid regulation and its limited impact on male reproductive
biology.

Key Words DGK m, Spermatogenesis, Male fertility, Testicular lipid metabolism, Gene knockout.
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Detection of mosaic reciprocal translocation in
centromere region using new chromosomal techniques

Wei Wang,bin Zhang
AR ERRFEFMNES PO

Background: Complex chromosomal rearrangements are rare events that are considered difficult to detect by
routine cytogenetic methods. Chromosome conformation Karotyping (C—MoKa), a new chromosomal rearrangement
detection method derived from Hi—C was facilitated as the robust complementary method for mosaic reciprocal
translocation at the breakpoints in centromere region in clinical practice at the first time.

Aim: We aim to investigate the potential of existing chromosomal detection technologies (karyotyping, CMA,
OGM, SV-Seq and C—MoKa) to detect possible complex rearrangements in patients, providing new insights for
clinical application.

Method: 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
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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).

Result: The C-MoKa data were consistent with our hypothesis to detect the complex reciprocal translocation,
OGM detected breakpoints in highly repetitive region and SV-Seq inferred the same structure. CMA showed the
copy number variants within its limitation and kayrotyping analysis displayed a negative result at the first detection.

Conclusion: In conclusion, CMA and OGM have limitations of mosaic reciprocal translocation at the
breakpoint of highly repetitive region, SV—seq and C—MoKa could provide relatively comprehensive information
indicating structural abnormalities. Our study showed C—~MoKa as a complementary approach to traditional
techniques for the detection of complex mosaic unbalanced translocation especially in centromere region. It is
noteworthy that C-MoKa preferably fresh sample, if which is impossible, SV—seq may be considered.

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

Reciprocal translocation
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Preimplantation Genetic Testing for Cornelia de
Lange Syndrome with Low—Level Maternal Gonadal
Mosaicism using nanopore sequencing and digital PCR

Lulu Meng,Ran Zhou,Fengchang Qiao,Qinxin Zhang,Yan Wang,Junqiang Zhang,Ping Hu,Zhengfeng Xu
Nanjing Women and Children’ s Healthcare Hospital, Women’ s Hospital of Nanjing Medical University

Background: Presently, to address the limited resolution at the single—cell level within the preimplantation
genetic testing for aneuploidy (PGT-A) framework, our institution implemented a preimplantation genetic testing
for monogenic disease (PGT—M) strategy based on haplotype linkage analysis for families with copy number variants
(CNVs) < 1 Mb.

Objective: This study aims to deliver an accurate diagnosis for a Chinese family affected by Cornelia de Lange
syndrome 5 (CDLS5) resulting from a microdeletion del(X)(q13.1¢q13.2) in the HDACS8 gene, characterized by
notably low—level gonadal mosaicism. Furthermore, we execute preimplantation genetic testing for aneuploidy and
monogenic disorders leveraging the diagnostic outcomes.

Methods: A de novo CNV was identified through chromosomal microarray analysis (CMA) and Whole Exome
Sequencing (WES) in a family experiencing two unsuccessful pregnancies, indicating the existence of germline
mosaicism. Validation of this CNV was performed via real-time quantitative polymerase chain reaction (PCR).
Whole—genome low—coverage mate—pair sequencing (WGL-MPS) was conducted on female peripheral blood to
exclude cryptic chromosomal abnormalities or mosaic states. Long—PCR was utilized to amplify the deleted fragment
in insufficient miscarriage samples, with primers designed at breakpoints identified through WES and CMA results.
After purifying the Long—PCR products, Oxford Nanopore Technology (ONT) third—generation sequencing was
employed to pinpoint specific breakpoint positions. Designed primers and probes for droplet—digital polymerase
chain reaction (ddPCR) were utilized to confirm the presence and proportion of germline mosaicism in ovarian
samples obtained during in vitro fertilization procedures, such as granulosa cells and follicular fluid.

Results: The disease—causing microdeletion at Xq13.1q13.2 disrupting the HDAC8 Gene in the two male
miscarriage tissues was not detected in the parents’ peripheral blood cells by CMA, ES, quantitative PCR, and
WGL-MPS. The maternal gonadal tissues were assumed to be the source of inheritance as Cornelia de Lange
syndrome 5 (CDLS5) is an X-linked dominant disease. Specific breakpoint positions (chrX:g.71666527-71838853,
172 kb) were identified through third—generation sequencing of Long—PCR products. ddPCR quantitatively revealed
approximately 1% mosaic state for the deletions in ovarian granulosa cells and none in peripheral blood cells,

confirming the presence of CNV-induced gonadal mosaicism, a novel finding in maternal ovarian tissues. PGT
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investigations indicated 16.7% (1/6) of embryos with the deletion, demonstrating a low—level gonadal mosaicism.

Conclusion: Our findings underscore the efficacy of PGT-M utilizing haplotype linkage analysis for CNVs <
1 Mb, even in cases of gonadal mosaicism, emphasizing the significance of parental testing in CDLS5 families and
the reproductive utility of in vitro fertilization (IVF) with PGT for families affected by low—-level parental gonadal
mosaicism. By employing a spectrum of methodologies, including NGS-based sequencing, microarray—based
comparative genomic hybridization, and ddPCR for precise breakpoint determination, we showcase approaches to
address and resolve uncommon genetic mechanisms underlying microdeletions in cases of gonadal mosaicism. Our
results advocate for the expanded application of PGT-M based on haplotype linkage analysis for families with minor
pathogenic CNVs.

Key Words Cornelia de Lange syndrome (CDLS), low—level gonadal mosaicism, nanopore sequencing, droplet—

digital PCR, preimplantation genetic testing for monogenic disease (PGT-M).

Accurate detection of D4Z4 repeats, methylation

and allele haplotype in facioscapulohumeral muscular

dystrophy 1 using Nanopore long—read adaptive
sampling sequencing

Mingtao Huang,Qinxin Zhang,Yan Wang,Zhengfeng Xu,Ping Hu
Nanjing Women and Children’ s Healthcare Hospital

Background: Facioscapulohumeral muscular dystrophy 1 (FSHD1) is a high—prevalence autosomal dominant
neuromuscular disease. Genetic diagnosis of FSHD1 remains a challenge because of the long length and repetitive
nature of D4Z4 repeats. Long—read sequencing is an effective method for detecting FSHD1, but sequencing depth
remains a limitation.

Methods: We developed a long read library adaptive sampling (LRL-AS) method based on Oxford Nanopore
Technologies (ONT) sequencing to comprehensively detect FSHD1. Two patients were sequenced by adaptive
sampling, along with D474 repeat units, methylation, and haplotype analyses.

Results: Compared to whole—genome sequencing, our LRL—-AS method shows significant improvements in both
sequencing depth and read length. LRL-AS can identify D474 repeat units contraction matching the precision of
optical genome mapping in both 435 and 10q26 regions. We also calculated methylation level in the DUX4 gene
region. With the benefit of higher sequencing depth, allele—specific methylation can be calculated with greater
precision. We also observed that, at different sequencing depths, ONT sequencing data consistently provide stable
calculations of methylation levels. More importantly, we demonstrated that data from adaptive sampling can be
effectively used to construct haplotype of pathogenetic allele based on single nucleotide polymorphisms.

Conclusions: Our LRL—AS method is a comprehensive approach for FSHD1 detection, improving the accuracy
of D4Z4 repeat units and methylation detection while enabling allele—specific haplotype construction. It holds
promising potential for clinical application.

Key Words Nanopore sequencing, Facioscapulohumeral muscular dystrophy 1, Methylation, Haplotype
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Exploration of Copy Number Variations and Candidate
Genes in Fetal Congenital Heart Disease Using
Chromosomal Microarray Analysis

Di Yao',Lan Yang2 )
1LZ@XF; 2. R Tashtrierz

Objective: This study aimed to investigate copy number variations (CNVs) and potential candidate genes
associated with fetal congenital heart disease(CHD) and to compare the prevalence of CNVs among different CHD
subtypes.

Methods: A retrospective analysis was performed on 391 fetuses diagnosed with CHD between 2019 and 2023.
391 fetuses with case were divided into three groups: isolated CHD (Group 1), complex CHD (Group 2), and CHD
with extracardiac anomalies (Group 3). Amniocentesis was performed for all pregnant women, with both karyotyping
and CMA conducted. Gene Ontology (GO) annotation and KEGG pathway analyses were conducted for isolated and
complex CHD cases.

Results: CMA and karyotype detected total abnormalities in 22% of all CHD fetuses, including a chromosomal
aneuploidy rate of 7.2%, a pathogenic CNV (pCNV) rate of 6.1%. The overall detection rates for Groups 1, 2, and 3
were 11.6%, 12.5% , and 50%, respectively. Group 3 exhibited significantly higher rates of chromosomal aneuploidy
(23.7%) and pCNV (17.8%) compared to Groups 1 and 2 (P<0.001). No significant differences in maternal age
were observed among the three CHD groups. KEGG pathway analysis identified the top three enriched pathways for
complex CHD were nucleocytoplasmic transport, cell adhesion molecules, and the mRNA surveillance pathway.

Conclusion: The rates of chromosomal aneuploidy and CNV abnormalities in CHD cases with extracardiac
anomalies were significantly higher than in the other two groups. Maternal age was not associated with the
chromosomal abnormalities observed in CHD cases. KEGG pathway analysis indicated more intricate molecular
pathways in complex CHD.

Key Words congenital heart disease; prenatal diagnosis; chromosomal microarray analysis; copy number

variation; pathway
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Diagnostic discordance in trisomy 9 mosaicism
detection: Asymptomatic maternal case with divergent
karyotyping/other genetic methods findings and

literature review

Zhiwei Wang, Ting Yin,Leilei Wang
Lianyungang Maternal and Child Health Hospital

Objective: To investigate diagnostic discrepancies arising from karyotyping and other genetic techniques in a p
henotypically normal gravida with trisomy 9 mosaicism (T9M).

Material and methods: This study was designed as a case report and literature review. Noninvasive prenatal
screening (NIPS) detected fetal cell-free DNA in maternal plasma. Confirmatory testing included chromosome
microarray analysis (CMA), copy—number variation sequencing (CNV-seq), karyotyping, and fluorescent in
situ hybridization (FISH).

Results: At 13 gestational weeks, NIPS indicated a high risk of trisomy 9 (T9). Prenatal diagnostic tests
revealed a 986—kb heterozygous deletion at 5p15.1 in the fetus, inherited maternally. Unexpectedly, TOM was
identified in the mother using CMA (48%), CNV-seq (56%), and FISH (37%), while karyotyping of cultured
peripheral blood lymphocytes showed no abnormalities. Literature review highlighted discrepancies in TOM
detection across techniques, sample types, and culture conditions.

Conclusion: Despite maternal chimerism, a euploid newborn was successfully delivered. Diagnostic discordance
underscores the necessity of integrating multiple genetic methods (cultured/uncultured samples) to minimize false
negatives. Genetic counseling should emphasize phenotypic variability in TOM and the limitations of different techniques.

Key Words Trisomy 9 mosaicism, genetic testing discrepancies, benign outcome
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Whole—Genome Sequencing Reveals the Genetic
Etiology of Third—Trimester Stillbirth

Miao Han
Hm BT kR

Objectives: This study aimed to evaluate the clinical utility of whole—genome sequencing (WGS) in identifying
the genetic etiology of stillbirth and to investigate underlying pathogenic mechanisms in third—trimester cases.
Elucidating the genetic basis of stillbirth is critical for providing explanations to bereaved families, guiding clinical
management in subsequent pregnancies, and informing preventive strategies.

Methods: Thirty pregnant women with unexplained stillbirth occurring after 28 weeks of gestation were
enrolled. Chromosomal microarray analysis (CMA) was first performed to exclude chromosomal abnormalities,
followed by WGS for cases with normal CMA results.

Results: Chromosomal abnormalities were detected in 5 of 30 cases (16.7%), including Trisomy 21 (n=2),
47 XXY (n=1), 47,XYY (n=1), and a copy number variation (CNV) (n=1). Subsequent WGS analysis of 20 CMA-
negative cases identified pathogenic or likely pathogenic variants in 8 cases (40%), involving 16 loci across 13
genes. Key implicated genes included TOGARAMT1, SBDS, NF1, CSPP1, and CHDS, all associated with multisystem
developmental abnormalities.

Conclusion: Our findings highlight the significant clinical value of WGS in elucidating genetic etiologies of
unexplained third—trimester stillbirth. Incorporating advanced genetic testing into routine fetal examinations may

enhance diagnostic precision and facilitate targeted interventions to reduce stillbirth risk.

Key Words Stillbirth; WGS; CMA; Genetic etiology;

v 2 1 DX 7R LR o — i 4 B AL DA S0 P A S 4
Frar ot

KEF. A Tk B B FE
B TR

FE s PR RRIE o - 2 Bl T 1 ik DR B0 M 728 S 8 R U AR JLARE RO TRAT IS DL, A i DL ) A
. B2l RIRYTIREES

Jridzs ARG BIBERE Y. 2022483 7 220244E10 7 Bt BERME MR 17 BE Bt (g 5T IA4)
PRABBE ) 1A= B3 7B AR LIR30 04341, A2 J548 bR B IMHI LTI F, SR il gk AR FHoR
KR YE o —F 25 M 8 (acid alpha—glucosidase enzyme, GAA ) FEPREOR A AT SEROM PE AR A0 45,
Sangerill [P EEFAT A AR IAE, 30 32 5 T AR TS P 000 0] ARG S LA T L BE TP Y GA AT M. 5T
A JLGAASE N BUm P S A DL . SR A ST 0 b o

<40 -



PHEZR IHHEFAE T ZREFHEEFFERLN

gL 30 043008 A LA H 23213 1S CAABUR /] BEBUREAS AL 5, 24 4
B 2 CAABUR YL/ P REBOWR PR AR S a5, BRI . FHorh BERUR ] LFI2A GAATGVEIE R, 2478
SR AS S, IR RIS M BERURBI3AIGAATEEN0.17 wmol/ (L« h) , KT IEH LR
[2.63~21.69 wmol/ (L« h) |, 2R Sy AR, HECR LRI, InRZ W e S
BERIIAMGAATE M M0.36 wmol/ (L - h) , ARFIEF G, 2028507 s AR S, [l &2 30 724>
B BT 5 [c.1726G>A (p.G576S ) Flle.2065G>A (p.E68IK ) |, He&RIARIZ I N # . S 1235
BIGAABUR TR BEEORTEAE AL 357, GAASEHT RN 1/128 (235/30 043 ) 5 1FEAERE, BIEE
1730 043, GAAFERPGE AR FAT SRR K e.2132_2133delinsGG . ¢.503G>A ., ¢.-32-13T>G ., ¢.2662G>THI
¢.2238G>C, ZE LSR5 40.078% (47/60 086 ) . 0.038% (23/60 086) . 0.020% ( 12/60 086 ) .
0.018% (11/60 086) . 0.017% (10/60 086 ) . HH LTI IR BN, ¢.2132_2133delinsGG2x T2
GH31 ( B/o ) SHMEILATHYERA B P18 XKL, (55 IORIFTIR A 2E 25 A 584k . ¢.503G>A% T3
N—Air B ArE i rh—A4 B B, FFZH B IS

50 BT A LRI AR 45 S GAATE PN 2 W] DAHERR B s o 45 6 JE R T, 88 oo i A 2 3 RN ME
PE, P DR R G RIZ W 5 A 2 iR I SR

KHEF eV ; GAAFEDH s JEHTiiAr; #545H

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 defciency exhibits a high degree of clinical heterogeneity, making its
screening and classifeation challenging in some instances. In this study, we frst established a simple and stable
method for testing ornithine transcarbamylase activity using micro blood from newborns, rather than relying on
venous blood.

Methods The activity of ornithine transcarbamylase was assessed by measuring the concentration of citrulline
produced in the reaction with carbamoyl phosphate and ornithine, using serum, plasma or micro blood. Correlation
analysis was evaluated using Sangerbox Tools. The Receiver Operating Characteristic curve was used in SPSS
Statistics 17.0 to evaluate the diagnostic efciency of Ornithine transcarbamylase defciency.

Results A strong linear relationship was observed between ornithine transcarbamylase activity and both
micro blood volume and reaction time (R2=0.9793, 0.9922 respectively). The intra—coefcient variation and inter—
coefcient variation were 11% and 12.5% with a 1-h reaction time, and 6.77% and 9.58% with a 3—h reaction time,
respectively. And the inter—coefcient variation was lower than the most widely used colorimetry method (5.1 - 21.1%).
The Limit of Blank was 0.57 nmol/mlL/h. The reference interval for normal newborn population is greater than or
equal to 39.6 nmol/mL/h. Notably, the method exhibited a 100% sensitivity, surpassing the sensitivity of colorimetry
method (94.3%), along with and a specifcity of 96.9% for diagnosing ornithine transcarbamylase defciency.

Conclusions We pioneered a method for testing OTC activity that normally carried on venous blood can be
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efectively performed on microblood heel samples. Meanwhile, our method presents a simpler, more stable and
reproducible approach compared to colorimetry.
Key Words Ornithine transcarbamylase defciency, Ornithine transcarbamylase activity, Newborns, Micro

blood, Tandem mass spectrometry, Citrulline

Advancing Newborn Genetic Screening for Lysosomal
Storage Disorders: A Comparative Analysis of
Fluorometric and Mass—Spectrometric Methods

Zhilei Zhang,Xin Wang,Xianwei Guan,Yahong Li,
Yanyun Wang,Peiying Yang,Tao Jiang Jiang,yun sun,Zhengfeng Xu
Nanjing Women and Children” s Healthcare Hospital

Objective Lysosomal storage disorders (LSDs) represent a wide spectrum of conditions, characterized by more
than 50 distinct deficiencies in lysosomal enzymes or transporters. These disruptions lead to the accumulation
of undigested substances within cells which can give rise to a diverse range of clinical manifestations and
complications. Traditionally, the assessment of enzymatic activity in LSDs from dried blood spots has relied on two
primary methods: fluorometric and mass—spectrometric analysis. While prior research has predominantly focused on
screening efficacy, this study marks the inaugural analysis of both methods within the context of genetic screening.

Method Enzyme activity determination of proteins related to common lysosomal storage disorders was
performed using both fluorescence method and mass spectrometry method. We compared the operational complexity,
personnel time, cost, stability, and detection efficiency of the two methods.

Results The results indicate that while fluorometric analysis involves a streamlined process of five stages,
including sample loading, extraction, enzyme reaction, termination, and testing, mass—spectrometric analysis
entails a more elaborate sequence of ten steps. This stark contrast underscores the differing complexities in the
operational procedures of the two methods. In terms of personnel time, fluorometric testing emerges as significantly
more efficient, requiring only 6 minutes, compared to the 14 minutes demanded by mass—spectrometric testing. This
notable difference underscores the potential for enhanced workflow efficiency with fluorometric analysis. Moreover,
the cost discrepancy between the two methods is substantial. Fluorometric testing proves to be far more economical,
with costs ranging from 0.7-68.4 RMB, in stark contrast to the 131.2 RMB incurred by mass—spectrometry. This
substantial cost differential highlights the financial implications associated with selecting an appropriate testing
method. The data indicate that the intra—coefficients of variation (CV) for fluorometric testing range from 5% to
10%, whereas for mass—spectrometric testing, they span from 15% to 25%. Similarly, the inter—CV percentages
for fluorometric testing fall between 10% and 15%, while for mass—spectrometric testing, they range from 20% to
35%. These differences underscore variations in the precision and consistency of results between the two methods,
with fluorometric testing generally exhibiting lower CV percentages. Despite these methodological disparities,
it’ s crucial to note that the enzymatic activity of all positive samples is consistently observed to be significantly
lower than that of normal controls, irrespective of the testing method employed. This consistent finding underscores

the reliability and robustness of both fluorometric and mass—spectrometric approaches in accurately identifying
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abnormalities associated with lysosomal storage disorders.

Conclusions In summary, the fluorometric method emerges as the preferred choice for assessing enzymatic
activity in newborn genetic screening for LSDs, offering cost—effectiveness, superior efficiency, and precision when
compared to mass—spectrometric analysis.

Key Words Lysosomal storage disorders, fluorometric analysis, mass—spectrometric analysis
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Identification of A Novel Mutation in a Chinese Patient
with Neurofibromatosis type 1)

Yuguo Wang,Gang Liu,Huasha Zeng,Jingjing Zhang,Dingyuan Ma
Nanjing Maternity and Child Health Care Hospital

Background: Neurofibromatosis type 1 (NF1), also known as von Recklinghausen’ s disease, caused by
mutations in the NF1 gene, is a tumour predisposition syndrome characterized by the development of multiple
neurofibromas, caf é —au—lait patches and Lisch nodules.

Case report: Here, we described a Chinese patient with NF1 who was admitted to hospital because of abnormal
right facial swelling and many coffee colored patches on the skin. Brain magnetic resonance imaging performed
presented subcutaneous adipose layer on the sides of the face is asymmetrical, the right side was thicker than
the left side, the muscle layer around the right inferior alveolus was thicker than the left side, poor continuity of
the right occipital bone, but there was no obvious abnormality in the brain parenchyma. A frameshift duplication

(¢.3170dupC) in the NF1 gene was detected by Next generation sequencing (NGS) and further confirmed by Sanger
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sequencing, which was not detected in his parents. Moreover, genotyping with multiple short tandem repeat markers
confirmed paternity to demonstrate that the mutation is de novo. The frameshift duplication was predicted to cause a
substitution of Arg (R) to Asp (D) at the 1058th amino—acid residue and generate a prematurely truncated protein.

Conclusion: The patient had NF1 caused by ¢.3170dupC mutation in the exon 24 of NF1 gene, which presents
a novel NF1 mutations to expand the mutation spectrum of NF1.

Key Words Neurofibromatosis type 1, NF1 gene, Next generation sequencing, frameshift mutation, de novo

Identification of Novel Biochemical Markers for
Neonatal Familial Hypercholesterolemia Screening
Using an Integrative Multi—Omics Approach

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

Objective: Familial hypercholesterolemia (FH) is a lipid metabolism disorder caused by mutations in LDLR
and other genes, with no established neonatal screening method. This study aims to identify novel biochemical
markers for FH through an integrative multi—omics approach and evaluate their potential for disease screening and
severity assessment.

Methods: Samples were collected from individuals with autosomal dominant (AD) and autosomal recessive
(AR) LDLR pathogenic variants, as well as negative controls without pathogenic variants, categorized into Positive
(FH patients), Carrier (heterozygous carriers), and Negative (healthy controls) groups. Genomics, metabolomics,
and lipidomics analyses were conducted to identify biochemical differences. Additionally, changes in lipid profiles
between neonatal and childhood stages in FH patients with the same genotype were examined to assess markers for
disease severity.

Results: Compared to the Negative group, the Carrier group showed a significant increase in
TAG(13:0/18:4/18:4) and a decrease in DGTS(15:1/22:6), whereas the Positive group exhibited elevated
TAG(16:5/16:5/21:4) and TAG(13:0/19:5/19:5) along with reduced PC(20:3/20:3). When comparing the
Positive and Carrier groups, the Positive group showed higher TAG(16:5/16:5/21:4) and lower PC(16:0/22:5)
and PEtOH(26:4/22:5). Additionally, in FH patients with the same genotype, TAG(12:1/12:1/21:5) and
TAG(13:1/13:1/21:5) significantly increased in childhood compared to the neonatal stage, while PC(18:3e/23:0)
decreased.

Conclusions: This study identified distinct metabolic and lipid biomarkers associated with FH using a multi—
omics approach. These markers effectively differentiate FH patients, carriers, and healthy individuals, and may aid
in assessing disease severity. Our findings provide potential biomarkers for neonatal FH screening and offer insights
into disease progression. Further studies with larger cohorts and machine learning models are needed to refine
screening strategies and explore clinical applications.

Key Words newborn screening, Familial hypercholesterolemia, LDLR, TAG, PC
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Optimized efficient screening for Duchenne muscular
dystrophy carriers using proto—oncogene tyrosine-—
protein kinase receptor Ret

BAFREF, IR I, FF
Nanjing Women and Children’ s Healthcare Hospital

Background: Duchenne muscular dystrophy (DMD) is a severe genetic disorder affecting 5%~19% of carriers.
While CK is a traditional biomarker, its screening accuracy is limited. This study evaluated the potential of
combining proto—oncogene tyrosine—protein kinase receptor (RET) with CK—MM to enhance screening efficacy.

Methods: CK-MM and RET levels were analyzed in 14 adult and 5 newborn DMD carriers, along with
non—carrier controls. The CK-MM/RET ratio was calculated, and ROC analysis evaluated biomarker screening
efficiency. RET extraction methods from DBS were compared, with correlations between DBS and serum RET levels
and stability under varying storage conditions.

Results: DMD carriers exhibited elevated CK-MM and CK-MM/RET ratios, with reduced RET. The CK-MM/RET
ratio had the highest screening efficiency. RET extraction was optimal using Diluent C at 4° C overnight, showing a strong
DBS-serum correlation. RET remained stable except under high humidity and temperature conditions.

Conclusion: Combining RET with CK-MM enhances DMD carrier screening, offering a more efficient DBS—
based method for early detection.

Key Words Duchenne muscular dystrophy, carrier, Proto—oncogene tyrosine—protein kinase receptor Ret,

creatine kinase—MM, dried blood spot.
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Prenatal diagnosis and molecular cytogenetic characterization

of a rare case of mosaic ring chromosome 13 )

Jian Sun

Nanjing Medical University Affiliated Suzhou Hospital

Objective: To perform prenatal diagnosis for a fetus carrying mosaic ring chromosome 13.

Methods: The patient was subjected to G=banding karyotyping, fluorescence in situ hybridization (FISH).

Results: A 23—year—old healthy woman was referred to our centre at 21 weeks of gestation age. Ultrasound
examination indicated normal result, however, non—invasive prenatal testing (NIPT) showed high risk of chromosome 13.
Amniocentesis was chosen by the patient. The fetus showed a mos 45,XX,~13[11}/46,XX,r(13)(p13¢34)[39] karyotype at
320-400 band level by the analysis of amniotic fluid chromosomes. However, FISH indicated normal result.

Conclusion: A rare case of mosaic ring chromosome 13 has been prenatally diagnosed, combined use of various
technologies can enable accurate detection of chromosome abnormality.

Key Words Keywords: FISH; Ring Chromosome; Karyotyping; Prenatal diagnosis.
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Comparison of chromosomal abnormalities in embryos
of occasional and recurrent abortion in different

pregnancy modes

Xu Jiang,Ruyu Xia,Di Yao,Lan Yang
A da iR e

Objective: This study aims to provide reference for clinical consultation for spontaneous miscarriage patients
by analyzing the chromosomal abnormalities in embryos from sporadic and recurrent miscarriage cases in both
natural and assisted pregnancies, comparing the effects of different modes of pregnancy and number of miscarriages
on the rate and distribution of embryonic chromosomal abnormalities.

Methods: Data of 1,832 spontaneous miscarriage patients who were treated at the Wuxi Maternal and Child
Health Hospital Affiliated with Jiangnan University from January 2019 to December 2024 were collected. Patient
information included age, mode of conception, number of spontaneous miscarriages, and gestational weeks of
miscarriage. Patients were divided into two groups based on the mode of conception: natural pregnancy group (Group

1) with 1,537 cases, including sporadic abortion group (SA—1 group) with 942 cases and recurrent abortion group
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(RSA-1 group) with 595 cases; assisted pregnancy group (Group 2) with 295 cases, including sporadic abortion
group (SA-2 group) with 204 cases and recurrent abortion group (RSA-2 group) with 91 cases. Chromosomal
microarray analysis (CMA) was used to perform whole—genome copy number detection on the aborted tissues, and
the relationship between the number of miscarriages and chromosomal abnormalities was analyzed.

Results: In the natural pregnancy group, the rates of chromosomal aneuploidy in the sporadic abortion group
(SA-1) and recurrent abortion group (RSA-1) were 56.48% (532/942) and 53.78% (320/595), respectively, without
significant difference (P>0.05). With an increase in the number of miscarriages, the rate of chromosomal aneuploidy
decreased (56.48%, 55.86%, 50.83%, 35.48% for one, two, three, and = four miscarriages, respectively). The rate
of chromosomal aneuploidy and sex chromosome aneuploidy in the group with one miscarriage were significantly
higher than those in the group with four or more miscarriages (P<0.05). The rates of copy number variation (CNV)
in sporadic and recurrent miscarriage groups of natural pregnancy were 4.25% (40/942) and 5.55% (33/595),
respectively, without significant difference (P>0.05). There was no significant difference in the rates of CNV
abnormality among groups with different numbers of miscarriages, but the CNV =10MB abnormal rate in the group
with two miscarriages (1.59%, 15/942) was significantly lower than that in the group with three miscarriages (5%,
6/120) (P<0.05). There was a significant difference in gestational weeks between groups (P<0.05). With an increase
in the number of miscarriages, age gradually increased.

In the assisted pregnancy group, the rates of chromosomal aneuploidy in the sporadic and recurrent abortion
groups were 50% and 42.86%, respectively, and the CNV abnormal rates were 2.45% and 6.59%, respectively.
There were no significant differences in the total chromosomal aneuploidy rates, CNV abnormal rates, or trisomy
rates among groups with different numbers of miscarriages. The CNV=<10MB abnormal rate and P+LP abnormal
rate in the group with one miscarriage were significantly lower than those in the group with three miscarriages
(P<0.05). There was no significant difference in gestational weeks among the groups.

Compared with the assisted pregnancy group, the natural pregnancy group had significantly higher rates of
total chromosomal aneuploidy and trisomy than the assisted pregnancy group (P<0.05). There was no significant
difference in the rates of structural abnormalities between the two groups. The age of the SA—1 and RSA-1 groups
in the natural pregnancy group was lower than that of the SA-2 and RSA-2 groups in the assisted pregnancy group
(P<0.05), and the gestational weeks were higher than those in the assisted pregnancy group (P<0.05). There was no
significant difference in the rates of chromosomal aneuploidy and CNV between the SA-1 and RSA-1 groups in the
natural pregnancy group and the assisted pregnancy group. The trisomy rate in the SA-1 and RSA-1 groups of the
natural pregnancy group was significantly higher than that in the assisted pregnancy group (P<0.05).

Conclusion: The incidence rates of total chromosomal aneuploidy and trisomy in spontaneous miscarriage
patients during natural pregnancy were significantly higher than those in assisted pregnancy. There were no
significant differences in CNV rates between the two different modes of pregnancy and among different numbers
of miscarriages in each mode of pregnancy. The top five most common chromosomal aneuploidies in spontaneous
miscarriages in both modes of pregnancy were trisomies 16, 15, 21, 13, and 22.

Key Words spontaneous abortion ; chromosomal abnormality; copy number variation (CNV); chromosomal

microarray analysis (CMA); assisted conception
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Mutation spectrum of thalassemia among pre-—
pregnant adults in the Jiangsu Province by capillary
electrophoresis—based multiplex PCR assay

Binbin Shao
B P a2 SRR TR

Background: Thalassemia is a common genetic disorder in southwestern China,and an increasing number of
cases from eastern China have been recently reported.Here, we developed a rapid, convenient, and accurate assay to
evaluatethe mutation spectrum of thalassemia in eastern China.

Methods: A carrier screening assay for 61 hotspot variants among HBA1/HBA2and HBB (OMIM: 141800,
141850, and 141900) genes was developed by SNaPshot/high—throughput ligation—dependent probe amplification
(HLPA) technology.We used this assay to detect the mutation spectrum of thalassemia in individuals from eastern
China and compared with the data collected from literatures focused on southern and northern China for variant
distribution.

Results: Among 4276 tested individuals, 2.62% (112/4276) were a —thalassemia carriers, with 90 carrying

one deletion or mutation and 22 carrying two deletions.0.40% (17/4276) were {3 —thalassemiacarriers, and the most
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common variant of B —thalassemia was ¢.126_129delCTTT (29.41%) followed by ¢.316-197C>T (23.53%).The
genotype distribution in our study was similar to those from southern Chinapopulations.

Key Words carrier screen, gene variants, SNaPshot/HLPA, spectrum, thalassemia
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The Expression of Lipid Metabolism and HCY Level in
Subclinical Hypothyroidism and its relationship with TSH

Ying Tao

Genetic Society of Jiangsu Medical Association

Objective: To analyze the lipid metabolism and Hey level expression in subclinical hypothyroidism, and to
explore the relationship between them and TSH. Methods: 119 patients with subclinical hypothyroidism admitted
to our hospital from March 2020 to March 2023 were selected (subclinical hypothyroidism group). In addition,
121 patients who underwent physical examination in our hospital during the same period and had normal physical
examination indexes were selected as the normal control group. Blood lipid metabolism, Hey and TSH levels were
compared in different populations. Blood lipid metabolism and Hey level in subclinical hypothyroidism group were
compared between subclinical hypothyroidism group 1 and subclinical hypothyroidism group 2. The correlation
between lipid metabolism, Hey level and TSH level was analyzed by partial correlation coefficient and multi—

distance linear regression. Results: The levels of TC, TG, LDL-C, Hey and TSH in subclinical hypothyroidism
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group were significantly higher than those in normal control group (P < 0.05). There was no significant difference
in HDL-C, FT3 and FT4 levels between the two groups (P>0.05). The levels of TC, LDL-C and Hey in subgroup
2 were higher than those in subgroup 1 (P<0.05). There was no significant difference in TG, HDL-C, FT3 and FT4
levels between the two groups (P>0.05). After adjusting for gender, age, BMI, smoking history and FPG confounding
factors, the levels of TC, TG, LDL-C, HDL-C and Hey were positively correlated with TSH (P<0.05), while HDL-C
was not correlated with TSH (P>0.05). The results showed that TSH was a risk factor for abnormal levels of TC, TG,
LDL-C and Hey, while there was no linear correlation between TSH and HDL—C. Conclusions: The lipid metabolism
and Hcey level of patients with subclinical hypothyroidism have certain changes, which are correlated with TSH
level. Therefore, the monitoring of lipid metabolism and Hey level of patients with subclinical hypothyroidism should
be strengthened, which provides a new perspective for clinicians to evaluate and manage the cardiovascular risk of
patients with subclinical hypothyroidism.
Key Words TSH; Lipid Metabolism;Subclinical Hypothyroidism

The clinical and mutational spectrum of Menkes disease:
Prenatal diagnosis of a Chinese family and literature review

Fengying Lu,Bin Zhang
Changzhou Maternal and Child Health Hospital

Objective: Menkes disease (MIM#309400) is a rare and fatal X-linked neurodegenerative disease caused by
mutations in ATP7A, which has hardly been reported in the Chinese population. Herein, we describe a Chinese
boy who presented with frequent seizures, marked delayed development, facial dysmorphism was unable to find the
cause of the disease. Finally, the cause of the disease was found by whole exon sequencing, and prenatal diagnosis
was performed on this family.

Methods: Firstly, whole exome sequencing was performed on the proband and his parents. Then the clinical
and laboratory characteristics of the patients were analyzed. Next, prenatal diagnosis was performed on the fetus of
this family. Finally, further PCR and western blotting experiments were performed on the fetal tissue (skin) to verify
the effect of the mutation on the editing or processing of mRNA. In addition, the genetic mutation information of all
Menkes disease patients reported to date was retrieved and pooled through “PubMed” and “Web of Science”
databases.

Results: Firstly, the whole exome sequencing results showed that the ATP7A gene (NM_000052.4) of the
proband has a novel splicing variant ¢.2782—-1G>T [ ChrX(GRCh37):2.77276441G>T ] , which was categorized to
be the disease “likely pathogenic” variant according to the ACMG guidelines. Then, our in vitro functional studies
confirmed that the mutation (¢.2782-1G>T) affect the correct editing and processing of mRNA, thus the ¢.2782-1G>
T variant can be reclassified to  “pathogenic” according to the ACMG mutation classification standard. Finally,
prenatal diagnosis showed that the male fetus carried the same ATP7A mutation as the proband. Furthermore, ultra
deep sequencing of the maternal site revealed 16686 alt reads out of 126059 reads, with a chimeric proportion
of 13.2%. The proband’ s mother is a low—frequency chimeric carrier of ATP7A gene mutation, but she has

continuously given birth to children with the same gene mutation, indicating that she is highly likely to be a
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reproductive gland mosaic with this type of mutation. In addition, we also conducted a genotypic literature review
of all patients with ATP7A mutations reported to date.

Conclusion: The mutation of ATP7A gene ¢.2782-1G>T (g.77276441G>T) is a pathogenic mutation, which
enriches the mutation spectrum of ATP7A gene and provides a basis for genetic counseling and prenatal diagnosis
in the family.

Key Words Menkes Disease; ATP7A; Splicing Mutation; Prenatal Diagnosis; Whole—exome Sequencing

Innovative Nomogram for Cervical Cancer Prediction:
Integrating High—Risk HPV Infection, p53 Genotype,
and Blood Routine Parameters

Cheng Sun, K48 ,i& W #] 0k 55, 5K RUAE, B4R 48 404, 7 ol 4 i A 3
Changzhou First People” s Hospital

Objective: To explore the relationship between high—risk HPV infection, p53 genotype, and hematological
indicators in the development of cervical cancer, and to establish an effective clinical prediction model to provide
new insights for early diagnosis and personalized treatment of cervical cancer.

Methods: This retrospective study collected cervical cancer specimens and brush samples from patients at
Changzhou First People’ s Hospital from January 2020 to August 2024. Inclusion criteria were age between 18-75
years, no medications affecting outcomes in the past two weeks, and complete clinical data availability. Exclusion
criteria included previous cervical surgery, radiotherapy, chemotherapy, severe organ diseases, autoimmune
diseases, and other malignancies. The SLAN-96S PCR system and SYSMEX XN-9000 blood analyzer were used for
HPV types and p53 genotyping and blood parameter analysis, respectively. Inflammatory markers like lymphocyte
ratio (NLR), systemic immune—inflammation index (SII), and platelet to lymphocyte ratio (PLR) were calculated.
SNPStats was used for genetic analysis, and statistical methods including logistic regression and LASSO were
applied to construct a predictive model.

Results: The study included 147 female patients with cervical cancer and controls. HPV16 and HPV18 had
high infection rates. In the log—additive model, for each additional C allele, the risk is reduced by 48%, which is
statistically significant (OR = 0.52, 95% CI: 0.27-0.98, P = 0.038). Significant interactions were found between
p53 genotypes and HPV18 infection on cervical cancer risk (P = 0.026). Hematological parameters differed
significantly between groups, with reduced red blood cell count (RBC) and hemoglobin (HGB) indicating potential
anemia in cervical cancer patients. The predictive model included p53 genotype, HPV16, HPV18, monocyte count
(MONO), monocyte percentage (MONO%), neutrophil percentage (NEUT%), mean corpuscular hemoglobin (MCH)
and RBC, with an area under the curve (AUC) of 0.920 (95% CI: 0.875 - 0.965), indicating high discriminatory
ability.

Conclusion: The study identified significant differences in p53 genotypes, HPV infection, and hematological
parameters between cervical cancer patients and controls. The predictive model developed demonstrated high
discriminatory ability and clinical utility in risk assessment for cervical cancer. The interaction hetween HPV18 and

p53 genotypes suggests a potential protective effect of the p53 C allele against cervical cancer. Larger studies are
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needed to validate these findings and explore their implications for cervical cancer screening and management.

Key Words Cervical cancer; Blood routine parameters; p53; High—-risk HPV; Nomogram

Clinical manifestations of partial PAX3 deletion in a
family with Waardenburg Syndrome

Qi Chen
Zhenjiang Women and Children’ s Health Hospital, Fourth Affiliated Hospital of Jiangsu University,

Background: Waardenburg syndrome (WS) is a group of autosomal-dominant hereditary disorders due to
haploinsufficiency of PAX3. However, fetuses harboring partial deletion of PAX3 in prenatal are extremely rare,
and clinical phenotypes were hard to predict. In this study, we report a family with partial PAX3 deletion, but the
manifestations range from normal to mild abnormalities.

Case presentation: A 22—year—old woman (gravida 2, para 0) was referred to our prenatal center at 18 weeks of
gestation for congenital spina bifida during last pregnancy. Chromosomal analysis was performed in fetal tissue after
termination of last pregnancy, as well as amniotic fluid during this pregnancy. A rare partial deletion of PAX3 gene
was identified and confirmed a paternal origin. A diagnosis of WS was defined according to clinical features of their
father. However, the newborn was showed normal phenotypes after birth in this second pregnancy.

Conclusion: This work suggests a mild phenotype, or even normal, of WS patients with partial PAX3 deletion,
and illustrates the different features and genetic variations, broadening our insights into the CNV analysis and
genetic consultation in prenatal. It is also suggested that PAX3 gene should be considered as one of the candidate
genes for auditory—pigmentary abnormalities or neural tube defects of unknown etiology.

Key Words PAX3, Waardenburg syndrome, SNP-array analysis, chromosomal aberration

Discussion on molecular diagnosis and pathogenesis of

congenital adrenal hypoplasia caused by NR0OB1 gene mutation

LiLi
#% T a Sh R I

Purpose 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 NROBI1 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
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not been reported at home and abroad.

Key Words NROB1 gene Congenital adrenal hypoplasia Exon sequencing

Expanded noninvasive prenatal testing uncovers a rare case

of 14q12 microdeletion syndrome in prenatal diagnosis

Fang Zhang

Department of Prenatal Diagnosis

Purpose: To report a rare case of 14ql12 deletion syndrome diagnosed prenatally with the application of
expanded non—invasive prenatal testing (NIPT—plus).

Methods: In the second trimester, NIPT-Plus was carried out. Subsequently, an amniocentesis was performed
including conventional karyotyping and Chromosomal Microarray Analysis (CMA) due to the positive NIPT—plus
result for confirmation.

Results: NIPT—-plus results indicated a diminished signal from chromosome 14¢q. Subsequent prenatal
diagnostic testing confirmed the positive results of NIPT—plus. The karyotype analysis revealed 46, XX, del (14)
(q12q21) and CMA displayed one copy of 14q: 14q12-14¢21.1(26,908,201_38,284,728) x1.

Discussion: In this study, we utilized NIPT—plus and successfully identified a rare prenatal case of 14q12
deletion syndrome. To the best of our knowledge, this is the first prenatal diagnosis case of 14q12 deletion syndrome
found by the utility of NIPT. In our case, there was an 11.377 Mb deletion in the 14q12q21.1 region, which
contained 40 OMIM genes, including three main genes, FOXG1, NOVA1, and PRKD1. Notably, the clinical
manifestations in most reported 14q12 deletion cases in the literature were absent of perinatal abnormalities and
appropriate for gestational age at birth. In our case, the early ultrasound findings showed no obvious abnormality.
As pregnancy progressed, the central nervous system abnormalities became evident accompanied by hydrocephalus.
For high—risk fetuses indicated by NIPT—plus, especially when abnormal prenatal ultrasound findings are present,
prenatal diagnosis needs to be carried out to verify the chromosomal abnormalities. Despite the growing prevalence
of NIPT—plus, it is still a screening test that requires prenatal diagnosis to confirm abnormal chromosome accurately.

Key Words 1412 deletion syndrome; NIPT—plus; prenatal diagnosis
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Object: This study was aimed to determine the clinical value of combining ultrasound and detection of the TSC
gene when assessing the prognosis of CR in the fetus.

Methods: This retrospective study presented 24 fetuses with cardiac rhabdomyoma(s) diagnosed prenatally
with fetal echocardiography in our hospital from June 2018 to May 2024. Multiplex ligation—dependent probe
amplification (MLPA) and next—generation sequencing (NGS) for TSC genetic testing were offered. The genetic
consultation was provided for all pregnant women with fetal cardiac rhabdomyoma, and the clinical outcomes were
followed up.

Results: Among the 24 cases of cardiac rhabdomyoma, 14 cases (58.3%) were single, 10 cases (41.6%) were
multiple, and the most common location was left ventricle (29.2%), followed by right ventricle (25%). TSC genetic
testing was found abnormal in 54.2% (13/24) of the fetuses; the fetus was born alive in 10 cases and the pregnancy
was terminated in 14 cases. One novel mutation hasn’ t been reported in the previous studies.

Conclusions: MLPA and NGS are effective methods to detect mutations of TSC1/TSC2 for prenatal diagnosis.
The prognosis of fetuses with simple cardiac rthabdomyoma is good. Our practice provides a practical and feasible
advice for genetic counseling for fetuses with CR.

FHEE cardiac thabdomyoma, prenatal diagnosis, tuberous sclerosis complex (TSC), Next—generation

sequencing (NGS), Multiple Ligation—dependent Probe Amplification (MLPA)
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Identification and functional characterization of a novel
homozygous intronic variant in the fumarylacetoacetate

hydrolase gene in a Chinese patient with tyrosinemia type 1)

Jiao Chen
Taizhou People’ s Hospital

Background: Hereditary tyrosinemia type 1 (HT1; OMIM# 276700) is a genetic metabolism disorder caused by
disease—causing variants in the fumarylacetoacetate hydrolase (FAH) gene encoding the last enzyme of the tyrosine
catabolic pathway. Herein, we describe the clinical features and genetic characteristics of HT1 in a five years and
seven months old Chinese patient.

Methods: After clinical diagnosis of the proband with HT1, genetic testing was performed by Sanger sequencing
of the FAH gene in all family members. Functional analysis of the disease—causing variant was performed by cDNA
sequencing to understand the effect of the variant on FAH transcript. To further predict the variant effect, we used
Human Splicing Finder (HSF) and PyMol in silico analysis.

Results: We identified a novel previously undescribed intronic variant in the FAH gene (c.914-1G>A). It was
detected in a child who was homozygous for the variant and had the clinical presentation of HT1. cDNA sequencing

showed that this splice—junction variant affected the transcription of FAH by formation of two different transcripts.
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Our observations and laboratory experiments were in line with in silico methods.

Conclusions: Our study provides new insight into the HT1 variant spectrum and a better understanding of
this disease in the Chinese population. This will be useful for molecular diagnosis in our country in cases where
premarital screening, prenatal diagnosis and preimplantation genetic diagnosis are planned.

Key Words Hereditary tyrosinemia type 1, Cryptic splice site variant, Alternative transcripts, Functional

analysis, FAH gene
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Genetic analysis of 34 cases with fetal skeletal dysplasia via whole

exome sequencing and non—invasive prenatal diagnosis

Lulu Wang,Bin Zhang
Changzhou Maternity and Child Heath Care Hospital

Objective Fetal skeletal dysplasia (SD) is a complex group of bone and cartilage with high genetic heterogeneity
and phenotypic diversity. The prenatal diagnosis of fetal SD mostly relies on ultrasound (US). However, US has
severe limitations to differentiate numerous types of SD and achieve the specific etiology of SD. Additionally, the
traditional invasive procedures to obtain the fetal specimen for genetic testing are not easily accepted owing to
the risk of miscarriage or infection. Our study aimed to identify the genetic causes of fetal SD, provide a accurate
prenatal diagnosis for those families, and investigated non—invasive prenatal detection strategy and facilitate clinical
diagnosis of fetal SD.

Methods Total 34 fetuses with SD were recruited and analyzed using chromosomal microarray analysis
(CMA) and whole exome sequencing (WES). Moreover, an non—invasive prenatal diagnosis (NIPD) based on next—
generation sequencing (NGS) using circulating fetal DNA in maternal plasma was performed on 5 SD fetuses. All
detected variants were validated using Sanger sequencing.

Results Total 55.88% (19/34) fetues with SD were identified with the genetic etiologies. 27 cases underwent
karyotype and CMA analysis and the diagnostic rate was 3.70% (1/27). 34 cases accepted WES and the diagnostic
rate was 55.88% (19/34). Of the 19 positive cases, 2 cases were identified with pathogenic CNVs (10.53%, 2/19),
and other 17 cases were identified with pathogenic or likely pathogenic variations (89.47%, 17/19). Total 19
variations of the 9 genes were identified and all were previously reported. The FGFR3 was the most prevalent
SD-causing gene (47.06%, 8/17), followed by COL2A1 (11.76%, 2/17). In addition, 5 cases accepted the NIPD

based on NGS for the detection of fetal SD and the results were all consistent with those of prenatal diagnosis by
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amniocentesis, with sensitivity and specificity 100% and 100%, respectively.

Conclusions Our study highlights the advantages of WES compared with CMA in genetic diagnosis in fetal SD,
and provides the reasonable reproductive advice for couples. Furthermore, our study revealed the excellent detection
efficiency of NIPD based on NGS, which may be a potential noninvasive detection methods in fetal SD.

Key Words Skeletal dysplasia, Genetic testing, Whole exome sequencing, Non—invasive prenatal diagnosis
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Genetic Analysis and Non—Invasive Prenatal Diagnosis
of Fetal Skeletal Dysplasia: A Study of 34 Cases

Lulu Wang,BIn Zhang
Changzhou Maternal and Child Health Care Hospital, Changzhou Medical Center, Nanjing Medical University

Objective: This study aimed to explore the genetic causes of fetal skeletal dysplasia (SD) using whole exome
sequencing (WES) and to assess the feasibility and accuracy of non—invasive prenatal diagnosis (NIPD) for this
condition.

Methods: A cohort of 34 fetuses with ultrasonographically suspected SD underwent genetic evaluation. All

cases were analyzed using chromosomal microarray analysis (CMA) and WES. Additionally, NIPD was performed on
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5 cases using targeted next—generation sequencing (NGS) of cell-free fetal DNA (cffDNA) extracted from maternal
plasma.

Results: WES successfully identified genetic mutations in 21 out of the 34 fetuses (61.8%). These mutations
involved various genes associated with skeletal dysplasia, including 8 FGFR3 variants (47.06%) and 2 COL2A1
variants (11.76%). Notably, NIPD demonstrated 100% sensitivity and specificity when compared to invasive
diagnostic results.

Conclusions: WES proved to be more diagnostically effective than CMA for fetal SD, enabling precise genetic
counseling and recurrence risk assessment. The NIPD strategy based on ¢ffDNA sequencing showed high accuracy,
providing a safe alternative for prenatal diagnosis of SD. These findings contribute to advancing precision medicine
approaches for managing fetal SD and reducing reliance on invasive procedures.

Key Words Fetal skeletal dysplasia, whole exome sequencing, non—invasive prenatal diagnosis, genetic

etiology, cell-free fetal DNA.

- 66



- ARG B -
JE TN R PG BITL By vp Z TR ML <™ i O A o P

ke

LT HWARER (AU FTashiffer)

H: PP X 202445 rh Z2 BRI W 2 i 2 (IR 2 ) A i s il KT

itk Geit20244F01 H - 127 BEVL T 6 5 i A AT DG A 1Y) 28 N BT 85 A 4 [ % T g2 i
DR R PSS . I HIRE R (AFP) FIiEES B SN B MR ENREER (Free- B HCG) AR REL. i
fAF . BN S B AR bR o FH 7S P A B4 BA DTS A5 LA s B A 75 B

450, (1) AFPE2K o i>6; 2% ol H5-6; 15 ol H4-5; 15 ofti<4. Free-BHCGHIFK o
H>6; 4K o (HN5-6; 1K o H 45, LEENSH H GV AAESUTRERIN . (2) AFE AR
IXESHEHE . PerkinElmer1 235K 7K - 25 T U1 58 2 DXI800, (3 ‘%8 PN JTAEFE B S W AG: I 205 SR g S5 R A
R IEAE,

S5 FRHL DX ECOR A W K VAR A5 75 VU RS PO Ik nT VR by p 2 SRS i 85 2 0 2 T4 DA 11
N, AT, B E A AT

AT SVURE I I E AT B

Association between maternal creatinine to body weight
ratio and small/large for gestational age newborns

among 11734 Chinese women

bin zhang,Xiaosong Yuan
Changzhou Woman and Children Health Hospital

Background: Serum creatinine to body weight ratio (CBWR) is closely associated with non—alcoholic fatty liver
disease, diabetes, and all-cause mortality. This study aimed to assess the impact of CBWR in late pregnancy on
incident small and large for gestational age (SGA/LGA ) deliveries.

Methods: This observational study included 11734 consecutive pregnant women who underwent hepatic and
renal examinations at hospitalization and gave birth from 2016 to 2017 in a large hospital. CBWR and fetal birth
outcomes were investigated and analyzed.

Results: CBWR was associated with smaller birth length and lower birth weight (B = - 0.21 e¢m, 95% CI:

-0.28, - 0.15; B=-0.29 kg, 95% CI: - 0.31, - 0.27; for the highest versus lowest quintile). The multivariate—
adjusted odds ratios of SGA and LGA in higher quintiles versus the lowest quintile of CBWR were 1.63 and 0.60,
2.16 and 0.53, 2.99 and 0.39, and 5.24 and 0.23, respectively. Per standard deviation (SD) increase in CBWR was
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accompanied by a 1.63—fold increase in SGA risk (OR=1.63, 95% CI: 1.52, 1.75) and a 42% decrease in LGA risk
(OR=0.58, 95% CI: 0.55, 0.63). Sensitivity analysis confirmed the consistence of these findings. Subgroup analysis
demonstrated that CBWR was strongly associated with SGA risk in women with CBWR>0.98 umol/L/kg complicated
by preeclampsia or preterm birth, while in those complicated by gestational diabetes mellitus, the association was
attenuated.

Conclusion: Elevated CBWR in late pregnancy was associated with lower risk of LGA and higher risk of SGA,
suggesting CBWR could be an easy—to—measure, inexpensive and promising index for predicting SGA/LGA risk.

Key Words Creatinine to body weight ratio; birth weight; small for gestational age; large for gestational age;

fetal growth.

Application of Tandem Mass Spectrometry in the Study
of Maternal—Fetal Lipid Metabolism Features and Its
Implications for Disease Mechanisms

Yuqi Yang,Fang Guo,Feng Zhang,Wenyi Chen,Bin Yu
Changzhou Maternity and Child Health Care Hospital affiliated to Nanjing Medical University

Aim : This study aims to analyze lipid profiles in maternal serum, placental tissue, and umbilical cord serum
in gestational diabetes mellitus (GDM) to elucidate lipid metabolism traits and explore key factors influencing
the disease’ s onset and progression. Method: Maternal serum, placenta, and umbilical cord serum samples were
analyzed for lipid content using tandem mass spectrometry(TMS), with OPLS-DA used to identify characteristic
variables and potential biomarkers through multi—-dimensional and univariate statistical analyses. Result: The study
identified a total of 331 lipids in maternal serum, 246 in placental tissue, and 301 in cord blood serum, revealing
significant metabolic differences with potential biomarkers for GDM including 13 lipids from maternal serum, 11
from placental tissue, and 5 in fetal umbilical serum, primarily linked to sphingolipid and glycerol phospholipid
metabolism pathways.

Conclusion: After excluding the influence of blood glucose, lipid metabolic abnormalities still persist in GDM
mothers, fetuses, and the maternal—fetal interface. Differentially expressed metabolites are primarily enriched in
sphingolipid and glycerophospholipid metabolic pathways. These findings may provide valuable insights into the
potential factors underlying the pathogenesis and progression of GDM.

Key Words Key Words: gestational diabetes mellitus, placenta, lipid metabolism, tandem mass spectrometry,
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E3 Ubiquitin Ligase RINF187 Facilitates Proliferation

and Migration of Human Spermatogonial Stem Cells

through Lysine 48—Linked Polyubiquitination—Mediated
Degradation of WDR77 )

Bo Zheng
Suzhou Municipal Hospital

The E3 ubiquitin ligase RNF187, also known as RING domain AP1 coactivator—1, is a member of the RING
finger family. RNF187 is indispensable for the proliferation and migration of GC-1 cells derived from mouse
spermatogonia and GC-2 cells derived from spermatocytes. However, it remains unclear whether RNF187 plays a
crucial role in the self-renewal and migration of human spermatogonial stem cells (SSCs). In this study, we observed
a positive correlation between RNF187 expression and the proliferation and migration of human SSCs. Through
co—immunoprecipitation and mass spectrometry analyses, we identified WD repeat—containing protein 77 (WDR77) as
an interacting partner of RNF187. Specifically, RNF187 recognizes the K118 site of WDR77 through lysine 48—linked
polyubiquitination, subsequently mediating its degradation via the ubiquitin—proteasome system (UPS). Further studies
have revealed that decreased expression of WDR77 diminishes the symmetric dimethylation at H4R3 (H4R3me2s)
catalyzed by its interacting protein, the arginine methyltransferase PRMTS5. This, in turn, relieves the transcriptional
repression of early growth response protein 1 (EGR1), a positive regulator for human SSC maintenance. In conclusion,
this study has unveiled a pivotal role for RNF187 in the proliferation and migration of human SSCs. This may provide a
promising strategy for address non—obhstructive azoospermia (NOA) caused by SSCs dysfunction.

Key Words Ubiquitin, RNF187, spermatogonial stem cells, WDR77, EGR1 )

CRL2LRRC41—Mediated DDX5 Ubiquitination

Enhances Interaction with ELAVL1 Preventing NOG

mRNA Degradation and Sustaining Self—Renewal and
Migration of Human Spermatogonial Stem Cells

Bo Zheng
Suzhou Municipal Hospital

Background Human spermatogonial stem cells (SSCs) exhibit a remarkable capacity for self-renewal, crucial

for sustaining spermatogenesis throughout life. While the Cullin—-RING E3 ubiquitin ligase 2 (CRL2) complex is

known to regulate various cellular functions, its precise role in human SSCs has not been fully elucidated. This study
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aimed to investigate a novel variant of the CRL2 complex, termed CRL2LRRC41, and its role in SSC function.

Methods We utilized molecular biology techniques, including gene knockdown and functional assays, to assess
the effects of CRL2ZLRRC41 on the proliferative and migratory abilities of human SSCs. Additionally, we employed
proteomics and biochemical approaches to identify potential substrates of CRL2ZLRRC41. We specifically focused
on ATP-dependent RNA helicase DDXS5, a known regulator of spermatogenesis, to explore its interaction with
CRL2LRRC41 and the downstream molecular mechanisms involved.

Results Our findings revealed that the disruption or dysfunction of CRL2LRRC41 led to reduced proliferative
and migratory abilities in SSCs. Through our investigation, we identified DDXS5 as a ubiquitination substrate of
CRL2LRRC41. Notably, the ubiquitination of DDXS5 fosters its interaction with the RNA—binding protein ELAVLI,
without directing DDX5 towards degradation via the ubiquitin—proteasome system (UPS). This interaction enhances
the stability of the downstream transcript, Noggin (NOG), thereby supporting SSC proliferation and migration.

Conclusions This study provides the first identification of the CRL2LRRC41 complex in human SSCs and
elucidates the molecular mechanisms by which CRL2LRRC41 facilitates SSC function via ubiquitination—mediated

protein interactions. These findings offer novel insights into the molecular underpinnings of male infertility.

Key Words LRRC41, DDX5, ELAVLI, Ubiquitination, Spermatogonial Stem Cells

Introduction of a new indicator in expanded newborn
screening for Hyperphenylalaninemia: a retrospective study

Benjing Wang,Qi Wang,Jun Ma, Tiantian Wu
the Affiliated Suzhou Hospital of Nanjing Medical University

Hyperphenylalaninemia (HPA) is one of the most common inborn error of metabolism detected by high—
performance liquid chromatography tandem mass spectrometry, which could simultaneously measure dozens of
amino acids and acylcarnitines. We aimed to investigate these amino acids and their ratios for their performance
to reduce false positives of HPA. To select ideal indicators and evaluate their performance for identifying HPA,
data from 457595 newborn babies, containing 73 cases of HPA, were used in this retrospective study. The ratio
of Leucine+Isoleucine+Proline—OH/Phenylalanine, when it was <2.0, exhibited the optimal performance for
identifying HPA after Phenylalanine, the area under the curve is 0.001, p<0.001. And, it is the best indicator for
reducing false positives of HPA, with a reduced rate of 53.99% in the model-building data and 59.77% in the
testing data. There is no significant difference between the rates of the model-building data and the testing data,
p=0.151. In false positives with LEU+ILE+PRO-OH/PHE <2.0, every amino acid had a positive correlation with
the others, all p<0.05. Furthermore, except Arg and Phe, all amino acids in false positives with LEU+ILE+PRO-
OH/PHE <2.0 had a higher concentration than those with LEU+ILE+PRO-OH/PHE =2.0. In summary, the
ratio of LEU+ILE+PRO-OH/PHE may effectively reduce the false positives of HPA, which might be caused by
overnutrition and liver dysfunction. We recommend to utilize the indicator to improve the performance of identifying
HPA in further expanded newborn screening practice.

Key Words Phenylalanine, LEU+ILE+PRO-OH/PHE, False positives, Hyperphenylalaninemia, Expanded

newborn screening
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Residual Risk and Clinical Utility of Non—Invasive
Prenatal Testing (NIPT) in Chromosomal Screening for
Fetuses with Ultrasound Soft Markers

Yungqiu Du,xinxin Tang,leilei Wang

AR KA6695

Objective: To clarify the screening efficacy of NIPT for chromosomal abnormalities in fetuses with ultrasound
soft markers (USMs) and analyze the residual risk and complementary diagnostic value of chromosomal microarray
analysis (CMA) in a rigorously selected cohort (excluding advanced maternal age and NIPT high—risk cases), aiming
to refine clinical management strategies.Methods: This retrospective study analyzed 676 fetuses with isolated USMs
(single soft marker without structural anomalies) and 271 fetuses with non—isolated USMs (=2 soft markers or
coexisting structural anomalies) between 2019 and 2023. All cases underwent CMA after excluding pregnancies with
advanced maternal age or positive NIPT results. Abnormalities were classified as NIPT—detectable (T21/T18/T13)
or NIPT—undetectable (CNVs/SCAs). Residual risk and CMA detection rates were stratified by USM subgroups.

Results: Results: In isolated USMs, the CMA abnormality rate was 2.37% (16/676), with NIPT-detectable
trisomies accounting for 90.24% (14/16) and NIPT—undetectable CNVs/SCAs for 9.76% (2/16). Residual risk
reached 12.94%, predominantly due to pathogenic CNVs (e.g., 22q11.2 microdeletion). Subtype—specific risks
varied: nuchal translucency (NT) thickening (12.50%) and absent nasal bone (14.10%) carried higher risks,
while ventricular bright spots showed lower risk (3.70%). In non—isolated USMs, the CMA abnormality rate was
significantly higher (7.75% vs. 2.37%, P<0.01), yet residual risk was lower (7.75% vs. 12.94%), suggesting
multifactorial anomalies often align with detectable genetic defects.

Conclusion: NIPT demonstrates high sensitivity for common trisomies in USM fetuses, yet 10% of CMA-
detected abnormalities (CNVs/SCAs) remain undiagnosed, contributing to a residual risk of 12.94% in isolated
USMs. CMA significantly improves diagnostic yield, particularly in non—isolated USMs (7.75% abnormality rate).
Clinically, CMA should be prioritized for fetuses with persistent isolated high-risk USMs (e.g., NT thickening) or
non—isolated USMs despite negative NIPT results. Risk stratification based on USM subtype and isolated/non—
isolated status is critical for optimizing prenatal counseling and diagnostic pathways.

Key Words NIPT,UAMs,Residual Risk,CNVs

- 73 -



BIREINEh - RidERGE . ATBRE Y 24 SRR 4 R 10T B 1 &
FEJ Gt 5 o b R e AR RO AT A

A 3k
TN L ERE

2L MR E R TR AT CHHABREBIR RE 3R (2023-20274F ) ), "RH5HIBT N
. Biihas S, BIZESTT. 2T, 2. B LRDLE S OB, SE A B A S IR R R R A,
ek 1 AR BRI B G TAR R B AR . FERE AT SR S B FOUBO IR Rl G, AR A BRI B 45 R 2 v Y
P2 RTE . ARG T AL A AR B — 2B PR 3 P A S EOR B R, R A 8L
FElals, FERARK AT . WP, AL TR AR BREA R R R AN T H 4532, R A i
Bt AR A, S TR R A5, (BRI i iE 2Pk

KHE T NTRRE; MABEERT; BT WATREse; MEhsw

Varying Bifidobacterium species in the maternal—
infant gut microbiota correlate with distinct early

neurodevelopmental outcomes

Qun Lu
Nanjing Women and Children” s Healthcare Hospital

Objective: To deepen the understanding of how maternal-infant gut microbiota influences offspring
neurodevelopment at one year of age.

Method: Conducted among 520 families from the Jiangsu birth cohort in China, we analyzed the gut microbiota
of mothers during the first and third trimesters and their offspring at birth and one year using 16S rRNA gene
sequencing, and explored their correlations with neurodevelopmental outcomes in offspring.

Result: We reveal that the maternal gut microbiota during early pregnancy play a substantial role, accounting
for 3.34% of the variance in offspring neurodevelopmental scores. This contribution is notably higher than the 1.24%
attributed to the infants’ own microbiota at 1 year of age, underscoring the significant influence of maternal gut
health on early child development. Remarkably, an elevation in maternal Bifidobacterium pseudocatenulatum is
linked to decreased cognitive scores, whereas an enrichment of Bifidobacterium longum at 1 year of age is associated
with higher cognitive scores. Furthermore, we find that maternal B. pseudocatenulatum is linked to the heterolactic
fermentation metabolic pathway, while infant B. longum is associated with the Bifidobacterium shunt pathway.

Discussion: Our analysis implies that maternal and infant gut microbiota play a distinet role in
neurodevelopment, suggesting potential strategies for improving neurodevelopmental outcomes during early

pregnancy or infant development by targeting gut microbiota composition.
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Prenatal phenotype analysis of a case with cardiofaciocutaneous
syndrome caused by BRAF gene mutation

Huimin Cui,Qingging Gu,Wenrong Wang, Ting Yin,Jinglu Zhang,Juan Tan
Lianyungang Maternal and Child Health Hospital

Objective: This study selected different prenatal diagnostic methods based on prenatal ultrasound phenotypes
during pregnancy by analyzing the prenatal clinical phenotype of a child with cardiocutaneous syndrome (CFCS)
caused by BRAF gene mutation.

Methods: Chromosome microarray (CMA) and whole exome sequencing (WES) techniques were used for the
prenatal genetic diagnosis in a pregnant woman with fetal bone dysplasia (fetal macrocephaly, short femur) and
polyhydramnios during pregnancy.

Results: CMA revealed no abnormalities, WES revealed BRAF de novo missense mutation (c.1406G > A,
p-G469E), and the fetal parents showed no BRAF gene mutation.

Conclusion: Pathogenic variants in the BRAF gene can lead to CFCS, which during pregnancy can present with
signs of ultrasonographic abnormalities including macrocephaly, short femur, polyhydramnios, etc., indicating that
when cranial and long bone dysplasia are found by ultrasonography during pregnancy, monogenic genetic disease
should be considered and the prenatal diagnostic strategy of whole exome sequencing should be selected.

Key Words BRAF gene, cardiofaciocutaneous syndrome (CFCS), whole exome sequencing (WES), prenatal

diagnosis

- 78 -



CMAIE A STRAN
AP e AR 5905 v BURS I 91 ™= i 2 W v 1 8

2B Rebdt, mbak, RiF, 2
N S E B

HI: BRITCMAB A STRAGIN 7E TC A 7 Fif i 2 1 Y (o ABEs i U 7 T2 i A R S

T 2023452 H £20254F2 H RIICATf A ( NIPT/NIPT-Plus ) #5 KU T A thues st A2 4 4 TP il
BWIZIE T4, [BE Br e e A KU A JE AT A . YR 451 8 (CMA ) | FEHREX
HEEJPH) (STR) . JetaffAZmighg,

gL MY R E RS 14561 (34.5%, 145/420) o M AMEFZRIZW: S1BIR L& (frafilZeiaq
IEG AR SER , 15190% % & 8145, 145147, XXX ) 5 3HIARPESL AR ARIA 2 L CNV ;. 6 16 E0mR S
S, fFE A6 5 AT AERAS A (47, XXX 12451,47, XYY 134,47, XXY 204,45.X 145]), 1004 BIAE R A% 4
(47, XXY/46,XY 3, 45X/46,XX 5], 45X/46,XY 25)), 3FlcheXBURIERIS, 15lchrX B0 TR Bk
&, ABEAEME G AR BORHE R A E S, 1B R R R Britt A AV . g Bl v 4] A
et R A I HA Y (o A SR . TCONTRAE 1Y 1 e o 1A g IXURS: BE A B (PPV) Sl 41.4% o

e STRAGIN & BTG AN B P ] v 2 Bl 2 i vk e e fik Sy, O 367 M LU, CMARLA
BRSSO, STRATH FREEIS YA, il s W W AR R (udhi Gl ) o 2
WO TCON AT (1 2 (0 Ao IRV 2 40 R FH 2R K CMA R FRS TR K, Bl2fAE G H AR R4, Jay e £ A0 1
BT

RHETY CMA, STR, T, PR, F hiigh

Advances in the Role of Cell-Free DNA in Preeclampsia:
Pathogenesis, Biomarkers, and Clinical Applications

He Dong,Bin Zhang
Changzhou Maternal and Child Health Care Hospital, Changzhou Medical Center, Nanjing Medical University

Preeclampsia (PE) is a severe pregnancy—specific complication characterized by hypertension and end—organ
damage, closely associated with placental dysfunction. In recent years, cell-free DNA (¢fDNA) has emerged as a
promising non—invasive biomarker, offering significant potential for elucidating the pathological mechanisms of PE
and optimizing clinical management strategies. This review systematically examines the biological characteristics,
sources, and clearance of ¢fDNA in PE patients, as well as the changes in ¢fDNA levels observed in these
individuals. Furthermore, it explores the potential of ¢cfDNA as a tool for early diagnosis and prediction of PE. By
providing new insights into the pathogenesis, early detection, and monitoring of PE, this review aims to enhance

clinical prevention and management strategies for this condition. The findings underscore the importance of ¢cfDNA
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as a biomarker and its potential to improve maternal and fetal health outcomes through early intervention and
targeted therapies.

Key Words Preeclampsia; Cell-free DNA; Biomarker; Prenatal Screening
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Prenatal Diagnosis of Hartsfield Syndrome Caused by a
Novel Variant in FGFR1 )

Jun An1,2,Kexin Guol,Fengchang Qiao1,Ping Hul )
1. Department of Prenatal Diagnosis, Women’ s Hospital of Nanjing Medical University, Nanjing
Women and Children’ s HealthCare Hospital
2. State Key Laboratory of Reproductive Medicine and Oftspring Health, Nanjing Medical University

Objective: Molecular genetic testing was performed on a fetus with ectrodactyly of the right foot, to clarify
the pathogenic cause and provide evidence for pregnancy guidance. Methods: Genomic DNA was extracted from
parental peripheral blood and fetal skin tissue samples. We conducted whole exome sequencing (WES) on the fetus
parental trio. Candidate variants were validated by Sanger sequencing, and the molecular effects of variants were
analyzed using a minigene splicing assay. Results: WES identified a novel heterozygous variant (c.1977+1G>C)
at the splice donor site of intron 14 in the FGFR1 gene (NM_023110.3) in the fetus. Sanger sequencing confirmed
that this variant was de novo. Minigene assays revealed two aberrant splicing mechanisms: (1) exon 14 skipping,
causing an in—frame deletion of 41 amino acids (p.Cys619_Asn659del); (2) complete retention of intron 14, causing
a frameshift mutation and premature termination codon (p.Gly660Leufs55). These events collectively impaired
the function of the FGFR1 protein tyrosine kinase domain (TK). Discussion: The ectrodactyly of the right foot
in the fetus was caused by a novel heterozygous variant (c.1977+1G>C) in the FGFR1 gene, consistent with the
molecular characteristics of Hartsfield syndrome. This finding provides a molecular basis for genetic counseling and
reproductive risk assessment in this family.

Key Words FGFR1; Hartsfield syndrome; Whole exome sequencing; Splice site
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Machine Learning—Based Prediction of Preeclampsia
Using First—Trimester Inflammatory Markers and Red
Blood Cell Indices

Longwei Qiao

Suzhou Municipal Hospital

Background: Preeclampsia (PE) affects 2% to 4% of pregnancies, but early detection and intervention can
reduce its incidence. Dysregulation of the maternal immune response and red blood cells (RBCs) are key to its
development, though early alterations remain unclear.

Methods:This study analyzed data from 17,955 pregnant women across two centers to explore the relationship
between inflammatory markers, RBC indices, and PE using multivariate logistic regression and restricted cubic
splines (RCS). Mendelian randomization assessed immune cell-PE causality. Machine learning integrated
inflammatory markers, RBC indices, and maternal risk factors to predict PE risk at 14 weeks, validated by ROC
analysis.

Results: After adjusting for confounders, lymphocyte count (OR = 1.27, 95% CI: 1.05 - 1.53, P = 0.013),
monocyte count (OR = 2.57, 95% ClI: 1.31 - 5.03, P = 0.006), SIRI (OR = 1.11, 95% CI: 1.01 - 1.21, P = 0.032),
and SII (OR =1.01, 95% CI: 1.01 - 1.01, P = 0.002) were identified as significant risk factors for preeclampsia (PE).
Nonlinear associations between white blood cell count, neutrophil count, platelet count, RBC count, and hemoglobin
(HGB) with PE were observed using RCS (nonlinear P < 0.05). Further analysis revealed threshold effects for white
blood cell count (P = 0.034) with an inflection point at 8.44. Below 8.44, no significant association was found (OR =
0.92, P = 0.307), but above 8.44, each unit increase was linked to a 0.14—fold rise in PE risk (OR = 1.14, P < 0.001).
Similar threshold effects were found for platelet counts, RBC count, and HGB (P < 0.001). Mendelian randomization
identified CD11e+ CD62L— monocytes in PE progression. A prediction model based on inflammatory markers, RBC
indices, and maternal risk factors achieved high performance (ROC = 0.82).

Conclusion: Lymphocyte count, monocyte count, SIRI, and SII were linearly associated with preeclampsia
(PE), while leukocyte count, neutrophil count, platelet count, erythrocyte count, and hemoglobin (HGB) showed
nonlinear associations with threshold effects. Early prediction using these indicators is a cost—effective strategy for
PE prevention.

Key Words Keywords: Preeclampsia, Blood routine, Machine learning, Restricted cubic splines

.91 -



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

et R, 2R, B4k, TR ER
ATREAXFE—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 WIRI7E B ot B R R 2256 — B B2 e 26 il B 2 vt 322
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 Fetsr & Yo AR W 2L s ARSI AL S A PATRIPELNAL . A ) 03 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 . Goitor B AS R 2870 3] (57 5 B0 IR 30 S i % o PR RS-
LA JRUR: AR IR e (o AR B 2, IR X PCTBY 22 SR R 45 SRt A T4 18] /3 Fr . SR JTISPSS 26.048
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 TR AE ARG U B S B T PEIEAT K10 (P=0.027 ) , PAI#EMT & R IE M TR0 5 [ 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 )

AR LI X 905651 B b4 /1 i L AN LisE £ <7 53 Bir

g, Rk, HFEIR
BT —ARIER

FIR: BRUTIRACH X L2 B AR/ NS AR L e R A R S i G R

J7idi s W05 B I/ N B LHEA T AR L s ARG A AL B o3
SEL . A0S B bR N L, o B LST2M6, Lotk L3336, K SR Y AR 39

« 02 .



FEZR IHREBEFAS T REFHEEFFERAN

) (BRI SER T R43% ) , IEWAESY A4l (IEHAE SRR A% ) o 783330 & ML
o YL RAZ I S 3145 (ﬁ*”ﬁ#ﬁtﬂ%Q% s P RIXY AR SRR 28 ST B L,
SR YL RAZ IR (FE AN EL4% ) .

5 POERERSEESBULER/ NI EEFRNZ —, THEER RS, EREGHENEIL
1) Y L R TR ARSI BB AT R I PR B A S LIS A 4 -
R G LT . BRI . A1 I Y (o A AZ R

1 &

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 Wang,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, is characterized
by progressive muscle wasting which will lead to premature death by cardiorespiratory complications in their late
twenties. And 2.5 - 19% DMD carriers that also sufer from skeletal muscle damage or dilated cardiomyopathy when
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 efective biomarker and simple
detection procedure for DMD carriers.

Method In this article, we have compiled a comprehensive summary of all documented biomarkers associated
with DMD and categorized them based on their expression patterns. We selected biomarkers with significant
changes as candidates for detection, then paired them to calculate their ratios and identified the optimal biomarker
or biomarker combination.

Results We specifcally pinpointed novel DMD biomarkers, previously unreported in DMD carriers, and
conducted further investigations to explore their potential. Compared to creatine kinase activity alone in DMD
carriers, creatine kinase—MM can improve the specifcity 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 signifcantly enhances the specifecity (from 81 to 83%) and sensitivity (from
71.4 t0 93%) of detecting DMD carriers in serum. Moreover, we successfully devised an efcient 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.

Conclusions Our study highlights the enhanced specificity and sensitivity of CK-MM compared to CK in dried
blood spots. Furthermore, the CK-MM/RET ratio should significantly reduce the occurrence of false results that
can be encountered with solitary CK-MM screening. Notably, this test can be conducted using dried blood spots,
fostering greater patient compliance and cost reduction.

Key Words DMD carriers * Creatine kinase—-MM <+ RET - Biomarker
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The Impact of Non—Invasive Prenatal Screening (NIPS)
Failure on Pregnant Women and Their Offspring

Xinmei Zhu,Yinglu Zhang,Bin Zhang
Changzhou Maternal and Child Health Care Hospital, Changzhou Medical Center, Nanjing Medical University

Non-Invasive Prenatal Screening (NIPS) has become a widely used method for detecting fetal chromosomal
abnormalities. However, NIPS failure, often due to low fetal DNA fraction (Fetal%) or abnormal fluctuations in
chromosomal data (e.g., chromosomes 21, 18, 13, and sex chromosomes), can pose significant challenges. This study
aims to investigate the clinical outcomes of pregnant women experiencing NIPS failure and its correlation with fetal
chromosomal abnormalities and adverse pregnancy outcomes. The research will compare two groups of NIPS failure
(one—time failure and two—time failure) with a control group of successful NIPS. Clinical data, including maternal
age, gestational age, BMI, complications, mode of conception (natural or assisted reproductive technology), singleton/
twin pregnancies, NIPS results, subsequent prenatal diagnostic results, and pregnancy outcomes, will be collected

and analyzed. The study anticipates that NIPS failure, particularly in cases of sex chromosome abnormalities (SCA),
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may be associated with higher rates of miscarriage/termination and slower offspring growth. By evaluating the impact
of NIPS failure on maternal and fetal health, this research seeks to provide valuable insights for improving prenatal
screening protocols and managing adverse pregnancy outcomes.

Key Words Non—invasive prenatal screening, fetal fraction, chromosomal anomalies, pregnancy outcomes,

genetic counseling
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Objectives: To determine the prevalence and disease spectrum of inborn errors of metabolism(IEMs) in
newborns in Hai’ an, China.

Study design: Expanded newborn screening for IEMs by tandem mass spectrometry (MS/MS) can
simultaneously analyze more than 40 metabolites and identify about 50 types of IEMs. Next—generation sequencing
(NGS) targeting hundreds of IMEs—associated genes as a subsequent test in expanded newborn screening was used
for genetic analysis of patients. Totally 161966 newborns in Huai’ an between June 2018 and December 2024 were
screened by MS/MS, and 57 patients were diagnosed by NGS. Data were analyzed using descriptive statistics.

Results: 57 cases of IMDs were diagnosed, and the overall incidence rate was 1/2842. There were 28 cases of
amino acid metabolismdisorders (1/5785), 17 cases of organic acid metabolism disorders(1/9527), and 12 cases of
fatty acid oxidation disorders(1/13497). The top three diseases ranked by incidence were phenylalanine hydroxylase
deficiency(1/8098), primary carnitine deficiency(1/23138), and methylmalonic acidemia(1/32393). Gene mutations
were detected in the 57 patients with IMDs. Moreover, 75 variation in 17 IMEs—associated genes were detected in
57 patients with one of 17 IEMs. Somehotspot mutations were observed for ten IEMs, including PAH gene ¢.728G >
A, c.611A > G, and ¢.721C > T for Phenylketonuria, PAH gene ¢.158G > A, ¢.721C > T, and ¢.728G > A for M—HPA,
SLC22AS gene ¢.1400C > G for PCD, MMACHC gene ¢.609G>A, ¢.567dup and ¢.482G>A for MMA, ACADS gene
¢.1055C>T, and ¢.1130C > T for SCAD defciency, ACADSB gene ¢.923G>A for SBCADD.

Conclusion: There are pathogenic mutations or potentially pathogenic mutations in the majority of [EM patients
in Huai’ an identified by our expanded newborn screening. These mutations may be potential candidate genes for
genetic screening. Our findings can be valuable for prevention and control of IEMs.

FEE Expanded newborn screening; Tandem mass spectrometry; Inherited metabolic disorders; prevalence;

disease spectrum; genetic mutation
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