
Dual-Targeting of PDPN-Expressing Synovial Fibroblasts and Macrophages via CLEC-2-Engineered Exosomes for Osteoarthritis Therapy
Bo Yu#, Rui Peng#, Zitao Liu#, Shanchuang Chen, Nanjun Xu, Qingjun Yang, Zhengang, Zha, Bolai Chen*, Tao Jiang*, Songwei Huan*, Tao Gui*
B. Yu, R. Peng, Z. Zha, S. Huan
Department of Bone and Joint Surgery, The First Affiliated Hospital, Jinan University, Guangzhou, Guangdong, China
E-mail: huansw@jnu.edu.cn 
Z. Liu, S. Chen, N. Xu, X. Zeng, B. Chen, T. Jiang, T. Gui
Department of Orthopaedics, The Second Affiliated Hospital of Guangzhou University of Chinese Medicine, Guangzhou, Guangdong, China
E-mail: chenbolai@gzucm.edu.cn, homejiangtao@gzucm.edu.cn, guitao@jnu.edu.cn 
Q. Yang
Peking University Shenzhen Hospital, Shenzhen 518000, Guangdong, China.
# These authors contribute equally to this work.
*Corresponding author: Tao Gui, Songwei Huan, Tao Jiang, Bolai Chen










Supplementary data
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[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Figure S1. Network pharmacology-based predictions of PDPN-interacting small molecules.
A) Peak plot delineating the predicted sequence coverage of the PDPN protein.
B) Graphical representation of confidence indicators (plDDT) for PDPN protein pocket prediction.
C) Predicted Aligned Error (PAE) matrix for quantitative assessment of PDPN protein structural prediction errors.
D) The mRNA expression levels of IL6 and iNOS in RAW 264.7 cells treated with varying concentrations of LIQ under LPS stimulation.
E) The mRNA expression levels of IL6 and MMP13 in fibroblasts treated with varying concentrations of LIQ under IL-1β stimulation.
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[bookmark: OLE_LINK5]Figure S2. Two Gene Set Enrichment Analysis (GSEA) plots related to inflammation for Bulk RNA sequencing of fibroblasts treated with LIQ (20 µg/mL) in response to IL-1β stimulation.
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Figure S3. Synthesis and characterization of EMPL.
A) High-sensitivity flow cytometric analysis of MSC-derived exosomes at the nanoparticle level.
B) Quantitative protein expressions of HSP70, TSG101, CD63, and CLEC-2.
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[bookmark: OLE_LINK1]Figure S4. EMPL-mediated inhibition of inflammation in LPS-stimulated RAW 264.7 cells and IL-1β- stimulated fibroblasts.
A) Quantitative protein expressions of iNOS and CD86 in RAW 264.7 cells.
B) Statistical analysis of DCF fluorescence intensity in fibroblasts. 
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[bookmark: OLE_LINK4]Figure S5. HE staining of heart, liver, spleen, lung, and kidney tissues from Sham and EMPL treatment groups.
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Figure S6. Schematic representation of the plasmid construction encoding the Lamp2-CLEC-2 fusion protein.




Table S1. Table of pocket information for the structure of PDPN protein.
[image: ]









Table S2. Table of docking information for network pharmacology analysis.
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Table S3. RT-PCR primers were used in this study.
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Table S4. The sequence of siPDPN was used in this study.
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Table S5. PCR primers are used to construct plasmids.
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Table S1 Table of pocket information for the structure of PDPN protein.

No. Volume [A?] Surface [A?] Depth [A]
Pocket_1 109.57 525.92 9.16
Pocket_2 51.71 344.22 6.04
Pocket_3 27.14 224.03 4.38
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Table S2 Table of docking information for network pharmacology analysis.

heptene

Molecule Name Mol ID CAS-No.  |Pockina_| AlogP
Score
Liquiritigenin 578-86-9 578-86-0 95 |256.27 | 256
Strictosamide_qt 23141-25-5 23141-25-5 72 |33642| 198
24-methylenecyloartanone MOL005720 MOL005720 -6.5 438.81 7.82
Stigmasterol 83-48-7 83-48-7 -6 412.77 7.64
campesterol 474-62-4 474-62-4 -5.9 400.76 7.62
beta-sitosterol 83-46-5 83-46-5 59 |41479| 808
Ry 17654-19-2 17654-19-2 | -57 |27227 | 229
hydroxyphenyl)chroman-4-one
beta-carotene 7235-40-7 7235-40-7 57 |536.96| 11.99
quercetin 117-39-5 117-39-5 56 |302.25 15
kaempferol 520-18-3 520-18-3 56 |28625| 1.77
naringenin 480-41-1 480-41-1 55 |27227| 229
curcolactone MOL004241 MOL004241 54 |26637| 145
Zedoalactone B 170384-81-3 170384-81-3 | -53 |280.35| 0.26
(B)-1.7-Diphenyl-3-hydroxy-1- |y 004260 | MoLOD4260 | -5.2 | 28039 | 3.56
hepten-5-one
Ethyl oleate (NF) 111-62-6 111-62-6 49 |31058 | 7.43
Mandenol 544-35-4 544-35-4 -49 |30856| 6.99
FA MOL000433 MOL000433 | -4.7 |441.45 0
(4aR,5R,8R,8aR)-5,8-dihydroxy-
3,5,8a-trimethy|-6,7.8,9- 217817099 | 217817009 | -46 |26435| 127
tetrahydro-4aH-
benzo[f]benzofuran-4-one
ZINC03860434 MOL001749 MOL001749 | -4.3 |39062 | 7.57
CLR MOLO000953 MOL000953 | -4.2 |38673| 7.37
1,7-Diphenyl-3-acetoxy-6(E)- |\ goa316 | MOL004316 4 | 30845 | 523
hepten
(E)-5-Hydroxy-7-(4-
hydroxyphenyl)-1-phenyl-1- MOL004263 MOL004263 | -36 |28241| 459
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Table S3 RT-PCR primers used in this study.

Gene name Sense (5'— 3) Antisense (5'— 3)

H-PDPN AAATGTCGGGAAGGTACTCGC GTGGATTCTGAGTGGGCCAG
H-IL1 AGCTCGCCAGTGAAATGATGG TAGTGGTGGTCGGAGATTCG
H-IL6 TAGTGAGGAACAAGCCAGAGC GTTGGGTCAGGGGTGGTTATT
H-IL8 CAGTTTTGCCAAGGAGTGCTA GGTCCACTCTCAATCACTCTCAG
H-MMP13 GCGGGAATCCTGAAGGAGAAT TTTGCCAGTCACCTCTAAGCC
H-CXCL1 ACTCAAGAATGGGCGGAAAGC TCAGGAACAGCCACCAGTGAG
H-CXCL10 TGCCATTCTGATTTGCTGCCT ATGCTGATGCAGGTACAGCG
H-CXCL11 CCCATGTTCAAAAGAGGACGC TAAGCCTTGCTTGCTTCGATT
M-PDPN GTTTTGGGGAGCGTTTGGTT GAGGTGCCTTGCCAGTAGATT
M-IL1 AGGAGAACCAAGCAACGACA TGGGTGTGCCGTCTTTCATT
M-IL6 GGCTAAGGACCAAGACCATCC GCACTAGGTTTGCCGAGTAGA
M-iINOS ACTACTACCAGATCGAGCCC GCATGGAAGCAAAGAACACC
M-TNFa CACCGTCAGCCGATTTGCTA TTGGGCAGATTGACCTCAGC
M-CD80 TCAGTTGATGCAGGATACACCA AAAGACGAATCAGCAGCACAA
M-CD86 CGTTTCCATCAGCTTGTCTGT CGTCTTGTCAGTTTCCAGAATAC
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Table S4 The sequence of siRNAs used in this study.

Gene name Sense (5' —37) Antisense (5'— 3')

PDPN UGCUACUGGAGGGCUUAAUTT AUUAAGCCCUCCAGUAGCACC
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Table S5 PCR primers used to construct plasmids.

Gene name

Sequence

Lamp2-Forward

Lamp2-Reverse

CLEC-2-Forward

CLEC-2-Reverse

TCGGCATGGACGAGCTGTACAAGGGAGGCAGCGGAGGCATGTGCC
TCTCTCCGGTTAAAG

ATACCCATCTTCATCCTGGCCTCCGCTGCCTCCGACAGACTGATAAC
CAGTACGAC

GTCTGTCGGAGGCAGCGGAGGCCAGGATGAAGATGGGTATATCACT
TTAAAC

AGTCGAATTCTTAAAGCAGTTGGTCCACTCTTGT





