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Figure S1. Wave motion bioreactor for hMSC aggregate formation. From reference: [1, 2].
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Figure S2. Effect of coating on microchannel on aggregate formation. (A) The microchannel dimension and the existence of aggregate
adhesion in the channel; (B) The effect of bovine serum albumin (BSA) coating in the microchannel with round bottom and the flat
bottom. Scale bar: 200 pm.
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Figure S3. Western blot for exosomal markers for the isolated EVs. (A) and (B) are two different
runs for different samples.
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Figure S4. hMSC aggregation affected by cytoskeleton organization. Different inhibitors were
added to the hMSCs (seeded at 5000 cells per well of low attachment 96-well plate) at day 0. Images
were taken at day 1 and 4. Cytochalasin D (cytoD), Y- 27632 (ROCKi), and nocodazole (Noco) were
added into culture media at final concentrations of 0.2 uM, 10 pM, and 1.0 pM, respectively. Scale

bar: 100 um.

Table S1. Donor information of bone marrow derived hMSCs.

ID Years BMI Sex Note
7051R 33 yo NA caucasian F Tulane
7052R 20 yo NA caucasian M Tulane

7038 30 yo NA caucasian F Tulane

Table S2. Primer information for RT-qPCR analysis.

LE1mLes Gene Name Primer Name in Database Primer Sequence (5°-3°)
Number
ACTB Bactin F GTACTCCGTGTGGATCGGCG
Bactin R AAGCATTTGCGGTGGACGATGG
GAPDH GAPDH-F TCACTGCCACCCAGAAGACTG
GAPDH-R GGATGACCTTGCCCACAGC
1 PDK 1 PDKI1-F1 AAACAGGGGAGCTTTGTCTGG
PDKI-R1 CTGCCCATTCACATCCCTCTA
2 HK?2 HK2 F1 TGGTGTAGCTCCTCTGCTGCT
HK2 R1 TGTGGGCACCCTTTAGTGAAC
3 PKM?2 PKM2-F1 AAAAATGGATGCCCAGAGGAC
PKM2-R1 GAGTCGGCTTCAATGGAACAA
4 LDHA LDHA-F1 CCTTGAGCCAGGTGGATGTTT
LDHA-R1 CACTGGATCCCAGGATGTGAC
5 TFEB TFEB F1 CCTGGTGGAGATTCCCTGTCT
TFEB R1 CAGGACCAGTTGCCTCAGATG
6 BECNI1 BECNI F1 ACTGTGTTGCTGCTCCATGCT
BECNI1 R1 AACGGCAGCTCCTTAGATTTGT
7 LAMP1 LAMPI1 F1 TCACACGTAGGACGCATGAAG
LAMP1 R1 GAAGCGCTCCAGACACTCATC
8 PRKAAI1(AMPK) PRKAAIF GTGTGTCAAGGTTGCAACAGAA
PRKAAI R ATTTGCATTGCCTCCCTTACC
9 ATGS5 ATGS5 F CCAAGCCTCTGGGATTTTACC
ATG5 R GCGTACTCAAATGGGTCAACA
10 ATGI16LI-1 ATGI16LI1-F1 ATCTTTCCGTTTCAGGGGTTG




ATGI16LI1-R1 GTTTCGCACACCCAATGAACT

11 SMPD2-1 SMPD2-F1 GCCTGGGAGACTTTCTGAACC
SMPD2-R1 AAGTGGTGTGCAGCTGGGTAG
12 SMPD3-1 SMPD3-F1 TTAAGAGACTCCAGGGCTGCTC
SMPD3-R1 CGGGGATTGTCAAAAACAGTC

13 SRSF5(hrs)-1 SRSF5-F1 CTTCTCGGATCGAGGCTTCTT
SRSF5-R1 TCGAATCAACTGCGCTCATTA

14 TSG101 TSGI101 F CACCTGGTGGTCCATATCCTG

TSGI01 R GATGGTGTCCTCGCTGATTGT

15 STAM1 STAMI-F1 CACTGGATTTTTGGGTTGCTC
STAMI-R1 GTGGAAAACATTTTTCGCATGA

16 PDCD61P (ALIX) PDCD61P F TAAGTGCATCTGAGGGCCAAA

PDCD61P R GGGGCCTCCTTTCCTAGTTTC

P]():L?;lli)l 4 PDCD61Pi4 F TTGGCTAATCAGGCTGCAGAT

. TCACATGCAAAGTAA-
PDCD61Pi4 R GCAAGTGTT

17 MITF-1 MITF-F1 GAATTGGTGATGGGTGATGGA

MITF-R1 TGCATGGGAACTATGCAGTTG
GCATGTTTCAGTTTTCAA-
18 RAB27A RAB27A F GAACCA

RAB27A R AAAGGTGGCTTTTGTGTGTGC

19 RAB27B RAB27BF TCCATGAAGCTGCTTGTCTCA
RAB27B R GTTGGGTCTCCACCCAGAAAT

20 RAB31 RAB3I1-F1 TCAAGGACTTTGGCATGTGGT

RAB31-R1 TCACCATTCAACTTGCCATGA

21 RAB7A RAB7A-F1 TGCTCCCTTCCTAGGATCTGC
RAB7A-R1 CAGAAGAACTCAGCCCACACC

Table S3. Antibody information.

Primary Antibody  Origin/ Isotype Supplier/Cat# Dilution
Cell Signaling Technologies,

CDS81 Rabbit IgG 456039 Western blot: 1:1000

Syntenin-1 mouse I“glgnl“lonal SANTA, CRUZ/sc-100336  Western blot: 1:1000
Seconl()i;l:g Anti- Origin/ Isotype Supplier/ Cat# Dilution

IRDye® 800CW 08t ar(lgf“}gb“ 186 L Lcor/926-32211 Western blot: 1:5,000
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