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Validation

For MBC detection, n = 123 clinical samples were used to differentiate MBC from NMBC and HD. For MBC monitoring, n = 147 samples were
used to differentiate PD from PR/SD. The sample sizes were determined by sample availability. These sample sizes were sufficiently large for
performing LDA classification based on previous experience that sample size is not less than 10 times the features (i.e., the expression level of
8 EV markers). These sample sizes also gave us enough statistical power as evidenced by narrow confidential intervals of accuracy (deviation
from the central value was less than 15 %) and AUC (deviation from the central value was less than 0.15) for BC versus HD discrimination, MBC
versus NMBC discrimination and PD versus PR/SD discrimination achieved by most individual markers and EV signature.

No data were excluded.

TAS measurements of 3 protein markers in three types of samples and the evaluation of TAS performance were successfully reproduced using
three independent replicates (Fig. 1d,e). In addition, the successful replication for TAS measurement in a clinical sample was shown by low
inter-batch and intra-batch variations of less than 17 % (see Supplementary Fig. 11). Having proved the reproducibility, TAS measurement of
the remained clinical samples was performed without replication.

For treatment response monitoring, samples were randomly assigned to the training or validation cohort. For diagnosis, all samples were not
divided and thus randomization was not involved. For prognosis, samples were not divided into the training or validation cohort and samples
in prospective cohort were collected depending on sample availability, and thus randomization was not involved.

The investigators who performed TAS assay and ELISA assay was blinded to cell line type, patient selection, and the diagnostic results and
treatment responses of all cohorts.

anti-CA15-3 antibody (Supplier name: CanAg, Catalog number: #200-10)

anti-CA125 antibody (Supplier name: CanAg, Catalog number: #400-10)

anti-CEA antibody (Supplier name: CanAg, Catalog number: # 401-10)

anti-CD63 antibody (Supplier name: CUSABIO, Catalog number: #CSB-E14107h) 

anti-CD41 antibody (Supplier name: CUSABIO, Catalog number: #CSB-EL011865HU)

All antibodies used are commercially available and were validated either by manufacture or used in published research papers. For
example:

Preservation of small extracellular vesicles for functional analysis and therapeutic applications: a comparative evaluation of storage
conditions, Drug Delivery, 2021, 28:1, 162-170.

Disposable Reagentless Electrochemical Immunosensor Array Based on a Biopolymer/Sol-Gel Membrane for Simultaneous
Measurement of Several Tumor Markers, Clinical Chemistry, 2008, 54:9, 1481–1488.




