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Comparative analysis of sex - specific exosomal proteomes and miRNA profiles: human
embryonic stem cells versus human amniotic mesenchymal stem cells
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'State Key Laboratory of Reproductive Medicine and Offspring Health , Nanjing Medical University, Nanjing 211103;
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[Abstract] Objective: To investigate proteomic and transcriptomic differences between exosomes derived from sex-specific human
embryonic stem cells (hESC -exo) and human amniotic mesenchymal stem cells (hAMSC -exo) at the molecular level. Methods: A
defined cell culture system optimized for exosome research was established. High - quality exosomes were isolated wvia
ultracentrifugation from male and female lines of hESCs and hAMSCs. Proteomic characterization was performed using liquid
chromatography - tandem mass spectrometry (LC-MS/MS) , while microRNA (miRNA) profiles were determined by high - throughput
sequencing. Bioinformatics analysis subsequently identified key biological processes and pathways regulated by the exosomes. Results:
At both proteomic and transcriptomic levels, exosomes derived from male and female hAMSCs exhibited similar molecular profiles,
whereas those originating from male and female hESCs showed significant sex - based differences. Integrated miRNA profiling and
proteomic analysis revealed that hESC-exo were primarily associated with developmental and metabolic processes; while hAMSC-exo
predominantly participated in immune and metabolic functions. Conclusion: Through systematic proteomic and miRNA sequencing

analyses of sex-specific exosomes derived from hAMSCs and hESCs, this study predicted their biological functions and revealed their
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potential applications across multiple domains. These findings provide novel perspectives for selecting optimal cell sources in

preclinical and clinical trials.

[Key words] exosomes; human amniotic mesenchymal stem cells; human embryonic stem cells; miRNA ; proteome
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PR (Abcam 24 5], 22 [H) ; CD73 Hi 4 . CD9O Hi 4
CD105 #i 4 . CD44 Hi & . CD11b LK . CD19 $U 44
CD34 Hii & . CD45 Hii #& . HLA-DR $i & (BD 2 #] ,
EED,



* 190 - Mo BE R K % 2 kR

546 5552 1
20262 A

1.1.3 MEEHX%E

1 TAE & (iR B IR N 2 28 S SR R
o ED s A B A L S O ML (Beckman 2 & 5 36
) ;3B 5 HL T S (FEL A 7], 25 B ; MKIR KA
(ZHERAT], BAD s AL BRRET 2R  m s A R 250
HL(Thermo Fisher A ], ZEED .
12 Fik
1.2.1 hESC#A=hAMSC #94k 9135 %

hESC H J5 56 1 mTeSR 1% 77 & 5 5 e 4 1l 4 BH
Ffy HLJC 38 A1) 7% )2 1 neEpic ¥5 7% R 40, IRTERR
A FE 5 (Matrigel) (35 57 ML A2 4, £E 37 °CL 5%
CO. M M PS5 . TR G 72k, Ui il
A 24 85% I, W AR R 77 I W, A9 P A 5 % b
g i, FFAEEE BUIR B AR B 1K neEpic B 77 2 b4k
I EHAEA

hAMSC 47 93.87% a-MEM. 5% UliraGRO+
1% L-43 S B R TR 0.03% T AN IR 52 4 1 57 3
£ 37 °C5%CO, ) 55 72 F8 h 85 7%, I & FE N
70%~80%H , B4 N & H 98.3% a-MEM. 1.1% L-4%
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A:Microscopic images represent the morphology of hESCs and hAMSCs. Scale bar: 500 pm. B: Immunofluorescence staining confirming the expression

of hESC-specific markers. Scale bar: 50 pm. C: Cultured hAMSCs could differentiate into adipocytes osteoblasts, and chondrocytes. Scale bar: 100 pm.

D: Flow cytometry analysis of pluripotency markers in hESCs. E: Flow cytometry analysis of cell-surface markers in the hAMSCs. Cells exhibited high

expression(>95%) of CD73,CD90, CD105, and CD44, but were negative or expressed very low levels(<2%) of CD11b, CD19, CD34, CD45, and HLA-DR
1 hESC#1hAMSC Hy % E

Figure 1 Identification of hESC and hAMSC

(n=3).
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A: Representative TEM images of exosomes derived from hESCs and hAMSCs. Scale bar: 100 nm. B: Size distribution of exosomes measured by

NTA. C: Western blot analysis of Calnexin, CD63, CD9, and TSG101 expression levels in cells and exosomes. D: Evaluation of mean exosomes yield per

cell. All data are presented as mean=standard deviation (SD) and analyzed by t-test. ""P < 0.001.
2 hESC-exo#1hAMSC-exo Hi 5 B4 E
Figure 2 Isolation and Characterization of hESC-exo and hAMSC-exo
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