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Fig.1 Prenatal diagnosis of karyogram of amniotic fluid cells

A karyotype: 47, XN, +21; B: karyotype: 46, XN.
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Fig.2 Identification of amniotic fluid exosomes

A: Electron microscopy images of amniotic fluid exosomes; B: The expression of CD9, CD81, and IgG protein on the surface of exosomes.
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F1 FAFKIMBEH miRNA RiZER
Tab.1 Difference of miRNA expression in amniotic fluid exosomes between the two groups
No. miR_name Fold_change Location P value(1_test) Up/Down
1 hsa-miR-199b-5p 2.53 chr9 0.040 5 Up
2 hsa-let-7b-5p 2.49 chr22 0.012 4 Up
3 hsa-let-7¢-5p 2.60 chi2l 0.005 2 Up
4 hsa-miR-199a-5p 13.03 chrl 0.0157 Up
5 hsa-miR-199a-3p_R-1 7.15 chrl9 0.0149 Up
6 hsa-miR4488_R + 1 2.33 chrll 0.048 5 Up
7 hsa-miR-3065-5p 2.16 chrl7 0.017 6 Up
8 hsa-miR-3960_1ss12AC 2.34 chr9 0.0380 Up
9 hsa-let-7b-3p_1ss22CT 2.38 chi22 0.047 2 Up
10 hsa-miR-642a-3p 2.22 chrl9 0.0217 Up
11 hsa-miR-196b-5p 0.40 chr7 0.0112 Down
12 hsa-miR-3154 0.38 chr9 0.0199 Down
13 hsa-miR-129-2-3p 0.20 chrll 0.005 1 Down
14 hsa-miR-4787-3p_R-1 0.37 chr3 0.004 8 Down
15 hsa-miR-212-3p_R + 1 0.43 chrl7 0.045 3 Down
16 hsa-miR-1224-3p_R +1 0.35 chr3 0.010 4 Down
17 hsa-miR-541-5p 0.39 chrl4 0.046 4 Down
18 hsa-miR-548av-3p_L +2 0.42 chrl8 0.002 0 Down
19 hsa-miR-502-5p_L + IR +2 0.20 chrX 0.004 4 Down
F2 ZERFRIE miRNA R H) HSA21 FEREE
Tab.2 Target genes on HSA21 corresponding to differentially expressed miRNAs
No. miRNA Target gene/location

1 hsa-miR-199b-5p TIAMI ,SYNJI ,IFNARI ,SLCSA3 ,DYRKIA ,GATD3 ,BACHI , GRIKI

2 hsa-let-7c-5p ILIORB,IFNARI ,DYRKIA ,BACE2 , TRAPPCIO , BACHI

3 hsa-miR-199a-5p TIAMI ,SYNJI ,IFNARI ,SLCSA3 , TTC3 ,DYRKIA ,GATD3 ,BACHI , GRIK]

4 hsa-miR-199a-3p_R-1 SYNJI ,IFNAR2 ,RUNX1 ,BACE2 ,ZBTB21

5 hsa-let-7b-5p ILIORB ,IFNARI ,DYRKIA ,BACE2 ,TRAPPC10 ,BACHI

6 hsa-miR4488_R + 1 RUNXI1 ,KCNJ6 ,BACE2 ,SIKI ,ICOSLG

7 hsa-miR-3065-5p SLC5A3 ,MORC3 ,DYRKIA ,PKNOX1 ,TRAPPCI0

8 hsa-miR-3960_1ss12AC PSMGI

9 hsa-let-7b-3p_1ss22CT BACHI ,IFNGR2 ,IFNAR2 ,ETS2 ,IFNARI
10 hsa-miR-642a-3p PKNOX1 ,ZBTB21 ,APP ,SLC5A3 ,NCAM2 ,GATD3 ,KCNJ6
11 hsa-miR-196b-5p IFNARI ,TTC3 ,DYRKIA ,BACE2 ,TRAPPCI10 ,BACHI
12 hsa-miR-3154 SCAF4 ,SYNJ1,CBRI ,HMGNI ,BACE2 ,MX1 ,HSF2BP ,TRAPPC10 ,KRTAP10-7 ,APP
13 hsa-miR-129-2-3p TIAM1 ,TTC3 ,DYRKIA ,ZBTB21

14 hsa-miR-4787-3p_R-1 -

15 hsa-miR-212-3p_R +1 DSCAM ,NCAM2
16 hsa-miR-1224-3p_R +1 TTC3 ,DYRKIA ,ETS2 ,PSMGI ,DSCAM ,PDXK ,KRTAP10-7
17 hsa-miR-541-5p URBI ,SYNJ1 ,SIM2 ,ZBTB21
18 hsa-miR-548av-3p_L +2 TIAM1 ,SCAF4 ,SYN]I ,PIGP ,DYRKIA ,BACE2 ,CSTB ,NCAM2 ,BACHI
19 hsa-miR-502-5p_L + 1R +2 TTC3 ,DYRKIA,KCNJ6 ,WDR4 ,SIKI ,GATD3

F3 FRERFIE mRNA WEELREFRREEXEWETIEE
Tab.3 Major target genes of differentially expressed miRNAs in amniotic fluid and their associated biological functions
Genes Location miRNAs Biological function Associated disease References
NCAM2  21q21.1 hsa-miR-642a-3p, hsa-miR-212-3p_R + 1, Epilepsy, Familial Temporal Lobe, 7 and ~ PMID;9226371

hsa-miR-548av-3p_L +2

May play important roles in selective fascic- Lissencephaly 3
ulation and zone-to-zone projection of the

primary olfactory axons




- 1144 -

ZHEFRKFFIR  Acta Universitatis Medicinalis Anhui

2025 Jun;60(6)

Tab. 3 ( continue )
Genes Location miRNAs Biological function Associated disease References
BACHI  21q21.3 hsa-miR-199b-5p, hsa-let-7b-5p , hsa-let-Te-  DNA-binding transcription factor activity ~ Beta-Thalassemia and Breast Cancer PMID. 31257027
5p, hsa-miR-199a-5p, hsa-let-7b-3p _ Iss  and heme binding
22CT, hsa-miR-196b-5p , hsa-miR-548av-3p
_L+2
TIAMI  21q22.11 hsa-miR-199b-5p, hsa-miR-199a-5p, hsa-  guanyl-nucleotide exchange factor activity ~ Neurodevelopmental Disorder With Lan-  PMID.35240055
miR-129-2-3p, hsa-miR-548av-3p_L +2 and guanyl-nucleotide exchange factor ac-  guage Delay And Seizures and Non-Specific
tivity Syndromic Intellectual Disability.
SYNJI 21¢q22.11 hsa-miR-199b-5p, hsa-miR-199a-5p, hsa-  nucleic acid binding and nucleotide binding ~ Developmental And Epileptic Encephalopa-  PMID ;27435091
miR-199a-3p_R-1, hsa-miR-3154 , hsa-miR- thy 53 and Parkinson Disease 20, Early-
541-5p , hsa-miR-548av-3p_L +2 Onset
IFNARI  21¢q22.11 hsa-miR-199b-5p , hsa-let-Th-5p, hsa-let-Te-  interferon receptor activity and type I inter-  Immunodeficiency 106 Viral Infections and ~ PMID: 2153461,
5p, hsa-miR-199a-5p, hsa-let-7h-3p _ 1ss  feron receptor activity Primary Immunodeficiency With Predisposi- ~ 7813427,10049744
22CT , hsa-miR-196b-5p tion To Severe Viral Infection
SLCSA3 21q22.11 hsa-miR-199b-5p, hsa-miR-199a-5p, hsa-  transporter activity and myo-inositol; sodi-  Intellectual Developmental Disorder, Auto- ~ PMID; 24595108,
miR-3065-5p, hsa-miR-642a-3p um symporter activity somal Recessive 59 and Down Syndrome 28793216,27217553
IFNAR2  21¢22.11 hsa-miR-199a-3p _ R-l, hsa-let-7h-3p_  protein kinase binding and type [ interferon Tmmunodeficieney 45 and Primary Immuno- PMID; 8181059,
1s22CT binding deficiency With Post-Measles-Mumps-Ru- ~ 1063574,7759950
bella Vaccine Viral Infection
RUNXI  21¢22.12 hsa-miR-199a-3p_R-1, hsa-miR4488_R +  DNA-binding transcription factor activity ~ Platelet Disorder, Familial, With Associat- ~ PMID; 17431401,
1 and protein homodimerization activity ed Myeloid Malignancy and Leukemia, A- 17377532
cute Myeloid
DYRKIA  21¢q22.13 hsa-miR-199b-5p , hsa-let-Th-5p, hsa-let-Te-  identical protein binding and protein kinase  Intellectual Developmental Disorder, Auto- ~ PMID; 21127067,
5p, hsa-miR-199a-5p, hsa-miR-3065-5p,  activity somal Dominant 7 and Dyrkla-Related In- 8769099, 30773093,
hsa-miR-196b-5p, hsa-miR-129-2-3p, hsa- tellectual Disability Syndrome 20981014,23665168
miR-1224-3p_R + 1, hsa-miR-548av-3p _L
+2,hsa-miR-502-5p_L + 1R +2
TTC3 21q22.13 hsa-miR-199a-5p, hsa-miR-196b-5p, hsa-  ligase activity and ubiquitin-protein trans-  Chromosomal Duplication Syndrome PMID; 20059950,
miR-129-2-3p, hsa-miR-1224-3p _R + 1,  ferase activity 30696809
hsa-miR-502-5p_L + IR +2
KCNJ6  21¢22.13 hsa-miR4488 _R + 1, hsa-miR-642a-3p,  inward rectifier potassium channel activity ~ Keppen-Lubinsky Syndrome and Epilepsy PMID; 25620207,
hsa-miR-502-5p_L + 1R +2 and G-protein activated inward rectifier po- 31099984
tassium channel activity
DSCAM ~ 21¢q22.2 hsa-miR-212-3p_R + 1, hsa-miR-1224-3p_  Nervous system development and Netrin-1 ~ Developmental ~ Malformations-Deafness- ~ PMID; 10925149,
R+1 signaling Dystonia Syndrome and Epilepsy 18585357,19196994
BACE2  21q22.2- hsa-let-7h-5p, hsa-let-Te-5p, hsa-miR-199a-  aspartic-type endopeptidase activity Down Syndrome and Alzheimer's Disease PMID; 10591213,
2.3 3p_R-1, hsa-miR4488 _R + I, hsa-miR- 11083922, 11423558,
196h-5p, hsa-miR-3154, hsa-miR-548av-3p 15857888, 16816112
_L+2
GATD3  21q22.3 hsa-miR-199b-5p, hsa-miR-199a-5p, hsa-  This gene encodes a potential mitochondrial ~ Down Syndrome and Granulomatous Orchi-  PMID;9205129
miR-642a-3p, hsa-miR-502-5p_L + IR +2 protein that is a member of the DJ-I/Pfpl  tis
gene family
TRAPPC- 21q22.3 hsa-let-Th-5p, hsa-let-Te-5p, hsa-miR-3065-  sodium ion transmembrane transporter ac-  Neurodevelopmental Disorder With Micro- ~ PMID; 11805826,
10 5p,hsa-miR-3154 tivity cephaly, Short Stature, And Speech Delay 31467083 ,35298461
and Primary Autosomal Recessive Micro-
cephaly
ZBTB21  21¢22.3 hsa-miR-199a-3p _ R-1, hsa-miR-642a-3p,  methyl-CpG binding Coffin-Siris Syndrome | and Intellectual ~ PMID;15629158

hsa-miR-129-2-3p , hsa-miR-541-5p

Developmental Disorder, Autosomal Domi-

nant 7
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Fig.3 Functional enrichment analysis results of differentially expressed miRNA target genes
A: GO enrichment analysis scatter; B: KEGG enrichment analysis scatter.
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Combined analysis of differential miRNAs between amniotic fluid

exosomes and placenta in Down syndrome fetuses
Zhang Yaqin', Ma Zhongrui*, Qian Yuan’,Li Junjun®, Deng Xingli*
(' Reproductive Genetics Center of Pu'er People's Hospital, Pu'er 665000 ;
*Dept of Obstetrics, The First Affiliated Hospital of Kunming Medical University, Kunming 650032
* Precision Diagnosis and Treatment Center, Affiliated Hospital of Yunnan University, Kunming 650021 ;
*Dept of Neurosurgery, The First Affiliated Hospital of Kunming Medical University, Kunming 650032)

Abstract Objective To analyze the differential expression profile of miRNAs in amniotic fluid exosomes of fetu-
ses with Down syndrome (DS) and provide insights for identifying novel biomarkers for the prenatal diagnosis of
DS. Methods Amniotic fluid samples were collected from fetuses with DS and chromosomally normal fetuses. Exo-
somes were isolated from the amniotic fluid and subjected to high-throughput sequencing. Differentially expressed
miRNAs were identified, and target genes were predicted using TargetScan and miRanda. Target genes located on
chromosome 21 were selected, and their biological functions and associated diseases were analyzed using Gene-
Cards, HGNC, NCBI Gene, UniProtKB/Swiss-Prot, Ensembl, and OMIM databases. GO and KEGG enrichment
analyses were performed to investigate the biological functions of the enriched genes. Results A total of 59 differ-
entially expressed miRNAs were identified, including 31 upregulated and 28 downregulated miRNAs. Based on a
fold change >2 and P <0. 05, 10 upregulated and 9 downregulated miRNAs with the highest expression levels were
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selected. Key miRNAs included hsa-let-7b-5p, hsa-let-7¢c-5p, hsa-let-7b-3p_1ss22CT, and hsa-miR-199b-5p,
with BACHI and IFNARI identified as their shared target genes. GO analysis revealed that the enriched target genes
were primarily involved in protein binding, metal ion binding, transferase activity, DNA binding, transcriptional
regulation by RNA polymerase Il , and nucleotide binding. KEGG pathway analysis indicated that the target genes
were mainly associated with metabolic pathways, cancer-related pathways, the PI3K-Akt signaling pathway, and
the Rapl signaling pathway. Conclusion Differential expression of miRNAs in amniotic fluid exosomes was ob-
served between DS fetuses and those with normal karyotypes. Combined analysis with placental miRNAs revealed
hsa-miR-199b-5p as a common differentially expressed miRNA in both DS amniotic fluid and placenta. It is hypoth-
esized that BACHI and IFNARI , shared target genes of hsa-miR-199b-5p, hsa-let-7b-5p, hsa-let-7¢-5p, and hsa-
let-7b-3p_1ss22CT, may play a role in the pathogenesis of DS.

Key words Down syndrome; miRNA; sequencing; amniotic fluid; placenta
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combination group was significantly lower than that in the ETV monotherapy group (P <0.05), and was similar to
the HBV DNA levels in the TDF, TAF, and TMF groups (P >0.05). At 48 weeks, the HBV DNA levels in the
ETV + TDF combination therapy group was significantly lower than those in all monotherapy groups (P <0.05).
The HBV DNA levels in the TDF, TAF, and TMF monotherapy groups were similar (P >0.05). The HBV DNA
level in the ETV group was higher than those in the remaining four groups ( P <0.05). The HBV DNA suppression
rates of the ETV, TDF, TAF, TMF and ETV + TDF groups were 31.82% , 51.11% , 52.94% , 56.00% , and
78.87% , respectively, the HBV DNA suppression rate in the ETV + TDF combination therapy group was signifi-
cantly better than those in all monotherapy groups (P <0.05), the rates of HBV DNA suppression were similar a-
mong the TDF, TAF, and TMF groups, and all were superior to that of the ETV monotherapy group (P <0.05).
Multivariate analysis revealed that low baseline HBsAg levels (OR =0. 430, P =0.004) , high baseline ALT levels
(OR=2.389, P<0.001), and the combination therapy regimen ( OR =6.239, P <0.001) were independent
predictors of HBV DNA suppression at 48 weeks of treatment. The reduction in HBsAg levels in the ETV + TDF
group was significantly greater than that in the ETV monotherapy group[ (3.65 £0.85) vs (3.88 £0.64), P <
0.05 ]. The HBsAg clearance rate in the ETV + TDF group was 1.41% (1/71), while the HBsAg clearance rates
in the other groups were all 0% . There were no statistically significant differences in HBeAg seroconversion rates,
blood Ser levels, and eGFR levels among the groups (P >0.05). Conclusion For HBeAg-positive chronic hepa-
titis B (CHB) patients with high viral load, the combination therapy of ETV and TDF significantly enhances viral
suppression compared to monotherapy, without increasing the risk of renal adverse events. This suggests that the
combination therapy can be considered a preferred strategy for this specific patient population.

Key words chronic hepatitis B; high viral load; nucleoside (acid) drugs; monotherapy; combination therapy ;
antiviral therapy
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