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Supplemental Figures
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Fig.S1
Optimizing conditions for preparation of 3D porous PDMS scaffold. (a-c) SEM
images of 3D porous PDMS scaffold prepared at centrifugal speed of 3750, 4250,

5000 rpm, respectively.
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Fig.S2
(a, b, d, e, g, h) SEM images of the 3D PDMS scaffold assembled with 3 layers 1 um
SiO; (a, b), 5 um SiO; (d, €) and co-assembled with 1 and 5um SiO, (g, h) at a 1:1

volume ratio. (c, f, i) Pore size distributions between 1 um SiO; (c), 5 um SiO; (f), 1

and Spm SiO; (i).
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Fig.S3

TEM (a) and NTA(b) results of exosomes derived from Huh7 cell.
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Fig.S4
Based on SEM imaging results after the capture of exosomes on the chip, it is clear
that the captured exosomes exhibit a broad size distribution ranging from 50-220nm,

with an average size around 100nm.



Exosome Sequencing Cohort Differential IncRNAs: 13298 Searchin EVLncRNAs2.0
HCC non-HCC » ¥ IncRNAS logFc<-1 # IncRNAs logFc=1 Result: Among the 103 IncRNAs, 12 have
(6) (6) (1908) (5036) been  validated in  hepatocellular
carcinoma.
Intersection (MELTF-AS1, LINC01451, HOXA11-AS,
- - LINC02476, LINC00160, SOX21-AS1,
TCGA cohort Differential IncRNAs: 3250 LINC01139, LINC00462, LUCAT1, CRNDE,
EGFR-AS1, LINC00383)
HCC Normal » ¥ IncRNAS logFc<-2 A IncRNAS logFc<2
(374) (50) (23) (392) 3
Analysis of the expression profiles of 12
IncRNAs: 103 E}msume Sequencing Cohort stratified by
exoRBaseV2 Differential IncRNAs: 35288 different cancer stages
HCC non-HCC * ¥ IncRNAS logFc<-1 A IncRNAS logFc>1 I ‘
(374) (6) (4700) (19442)
| LUCAT1, EGFR-AS1 |

The datasets we utilized during the selection phase encompass the Exosome
Sequencing Cohort, the TCGA cohort, exoRBaseV2, and EVLNcRNAs2.0. The
Exosome Sequencing Cohort comprises plasma exosome data that we collected
ourselves. The TCGA cohort is sourced from a public database and consists of
expression data from HCC tissues and normal liver tissues. While this dataset does
not include exosomal INcCRNA expression profiles, we used it to further ensure that the
selected specific exosomal INncCRNAs exhibit a strong correlation with HCC.
ExoRBaseV2 is a repository derived from RNA-Seq data analysis of human blood
exosomes, encompassing circular RNAs (circRNA), long non-coding RNAS
(IncRNA), and messenger RNA (mRNA). This dataset was employed to confirm that
the selected specific exosomal INcRNAs can be detected in human blood exosomes.
EVLNcRNAS2.0 is a comprehensive database of functionally verified IncRNAs,
validated through low-throughput experiments such as gRT-PCR, knockdown
experiments, Northern blotting, and luciferase reporter gene assays. This database was

utilized to ensure that the selected specific exosomal INncRNAs can be detected

through gRT-PCR.



LUCAT-1 detection in HCC exosomes EGFR-AS-1 detection in HCC
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Fig.S6
Sensitivity and linear range of LUCAT-1 and EGFR-AS-1 detecting in exosomes
enriched by 3D porous chip device from different volume of HCC plasma (n = 3

independent technical replicates). R?, coefficient of determination.



HCC vs HC
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Fig.S7

ROC curve analysis for exosomal dual-IncRNAs + AFP + DCP in the RHWU cohort.



