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A whole-genome transcriptome analysis of anterior cruciate ligament in
osteoarthritis of the knee
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i i _ Here we have performed RNA-seq to identify differential!¥ expressed genes of
Anterior Cruciate Ligament in osteoarthritis knee. We created a molecular profile of the OA

transcriptome and performed functional enrichment analyses to elucidate perturbed molecular
functions and pathways in ACL of knee OA. We identified differentially expressed genes between
degenerated ACL and not degenerated ACL which indicate that the transcriptome alters during
degeneration of the ACL. The pathway analysis showed upregulation of inflammation related pathway.

Finally, RNA-seq is a powerful tool to identify high-resolution molecular profile of OA and
elucidated a novel regulatory network of OA pathogenesis.
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Gene Symbol

Gene name

Fold Change

Up-regulated
MIR4444-1
IL11
NXPH4
SOGA3
VEGFA
POU2F3
LOC110384692
PCDHA6
PENK
SEC14L4
LOC101928841
LOC102724562
ERFE
CDH3
LOC103021295
NR1D1
GDF6
KNL1
MIAT
GCOM1

Down-Regulated
PLIN1
FOSB
GPD1
PLIN4
F8A3
HBB
CSN1S1
CXCL1
SCUBE1
STRA6
HBA2
G0S2
C150rf48
HBA1
MMP3
CD69
HLA-DQA1
DNAJC25-GNG10
LIPE
FCN1

GO Gene Ontology
Process(BP), Cellular component(CC), Molecular Function(MF)

mICroRNA 4444-1

interleukin 11

neurexophilin 4

SOGA family member 3

vascular endothelial growth factor A

POU class 2 homeobox 3

complement C4A (Rodgers blood group)-like
protocadherin alpha 6

proenkephalin

SEC14 like lipid binding 4

collagen alpha-1(1l) chain-like

macrophage stimulating 1 pseudogene
erythroferrone

cadherin 3

uncharacterized LOC103021295

nuclear receptor subfamily 1 group D member 1
growth differentiation factor 6

kinetochore scaffold 1

myocardial infarction associated transcript (non-protein coding)
GRINL1A complex locus 1

perilipin 1

FosB proto-oncogene, AP-1 transcription factor subunit
glycerol-3-phosphate dehydrogenase 1

perilipin 4

coagulation factor Vill-associated 3

hemoglobin subunit beta

casein alpha s1

C-X-C motif chemokine ligand 1

signal peptide, CUB domain and EGF like domain containing 1
stimulated by retinoic acid 6

hemoglobin subunit alpha 2

G0/G1 switch 2

chromosome 15 open reading frame 48

hemoglobin subunit alpha 1

matrix metallopeptidase 3

CD69 molecule

major histocompatibility complex, class |1, DQ alpha 1
DNAJC25-GNG10 readthrough

lipase E, hormone sensitive type

ficolin 1

Biological
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BP 381 CC 46 MF 35
.GO

source term id term name adjusted p val term size query size__intersection size

GO:BP G0:0002376 immune system process 11908E-06 3235 242 83
GO:BP G0:0048583 regulation of response to stimulus 1.1908E-06 4421 242 103
GO:BP G0:0048584 positive regulation of response to stimulus 1.1908E-06 2542 242 71
GO:BP GO:0007166 cell surface receptor signaling pathway 1.1908E-06 3197 242 83
GO:BP G0:0006952 defense response 13201E-06 1783 242 56
GO:BP G0:0050896 response to stimulus 14764E-06 9455 242 173
GO:BP GO:0006955 immune response 2.0704E-06 2294 242 65
GO:BP G0:0009605 response to external stimulus 24354E-06 2923 242 76
GO:BP G0:0045321 leukocyte activation 2.6983E-06 1305 242 45
GO:BP G0:0001775 cell activation 3.4963E-06 1465 242 48
GO:BP G0:0006954 inflammatory response 9.897E-06 780 242 32
GO:BP G0:0050776 regulation of immune response 1.7917E-05 1116 242 39
GO:BP G0:0007154 cell communication 1.9618E-05 6798 242 133
GO:BP G0:0023052 signaling 25538E-05 6772 242 132
GO:BP G0:0048518 positive regulation of biological process 25538E-05 6366 242 126
GO:BP G0:0002682 regulation of immune system process 25538E-05 1688 242 50
GO:BP G0:0007165 signal transduction 25538E-05 6296 242 125
GO:BP G0:0050900 leukocyte migration 25538E-05 498 242 24
GO:BP GO:0051716 cellular response to stimulus 3.9412E-05 7772 242 145
GO:BP G0:0051050 positive regulation of transport 6.7973E-05 1008 242 35
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source term id term name adjusted p val term size guery size intersection size
GO:MF GO:0000977 RNA polymerase Il regulatory region sequence-specific DNA binding 0.00119164 810 237 27
GO:MF G0:0000976 transcription regulatory region sequence-specific DNA binding 0.00119164 861 237 28
GO:MF G0:0001067 regulatory region nucleic acid binding 0.00119164 973 237 31
GO:MF GO:0044212 transcription regulatory region DNA binding 0.00119164 972 237 31
GO:MF G0:0035326 cis-regulatory region binding 0.00119164 639 237 23
GO:MF G0:0000987 cis-regulatory region sequence-specific DNA binding 0.00119164 633 237 23
GO:MF G0:0001012 RNA polymerase Il regulatory region DNA binding 0.00119164 817 237 27
GO:MF G0:0000978 RNA polymerase Il cis-regulatory region sequence-specific DNA binding 0.0014643 607 237 22
GO:MF G0:1990837 sequence-specific double-stranded DNA binding 0.00171074 906 237 28
GO:MF G0:0003690 double-stranded DNA binding 0.00334301 998 237 29
GO:MF G0:0005102 signaling receptor binding 0.00431148 1638 237 40
GO:MF GO:0000981 DNA-binding transcription factor activity, RNA polymerase Il-specific 0.00431148 1036 237 29
GO:MF G0:0030545 receptor regulator activity 0.00431148 535 237 19
GO:MF G0:0048018 receptor ligand activity 0.00431148 486 237 18
GO:MF GO:0030546 signaling receptor activator activity 0.00431148 492 237 18
GO:MF G0:0032395 MHC class Il receptor activity 0.00775143 9 237 3
GO:MF G0:0001228 DNA-binding transcription activator activity, RNA polymerase Il-specific 0.00833228 434 237 16
GO:MF G0:0001216 DNA-binding transcription activator activity 0.00850392 437 237 16
GO:MF G0:0031720 haptoglobin binding 0.00923506 10 237 3
GO:MF G0:0140375 immune receptor activity 0.01170401 131 237 8
source term id term name adjusted p val term size guery size intersection size
GO:CC G0:0005576 extracellular region 1.6334E-06 4548 250 102
GO:.CC G0:0005615 extracellular space 3.7478E-06 3543 250 84
Go:.CC G0:0009986 cell surface 9.5241E-06 918 250 34
GO:.CC G0:0030141 secretory granule 0.0001954 839 250 29
Go:CC G0:0098552 side of membrane 0.0001954 603 250 24
GO:CC G0:0009897 external side of plasma membrane 0.0001954 405 250 19
Go:.CcC G0:0031983 vesicle lumen 0.00040492 325 250 16
GO:.CC G0:0034774 secretory granule lumen 0.00040492 319 250 16
GO:CC G0:0060205 cytoplasmic vesicle lumen 0.00040492 323 250 16
GO:CC G0:0005788 endoplasmic reticulum lumen 0.0007701 307 250 15
GO:CC G0:0031982 vesicle 0.0008109 3914 250 80
GO:CC GO:0071944 cell periphery 0.0008109 5732 250 107
GO:CC G0:0005886 plasma membrane 0.00081381 5604 250 105
GO:.CC G0:0012505 endomembrane system 0.00088552 4539 250 89
Go:CC G0:0031012 extracellular matrix 0.0009325 534 250 20
GO:CC G0:0062023 collagen-containing extracellular matrix 0.0009325 407 250 17
GO:.CC G0:0099503 secretory vesicle 0.0009325 1009 250 30
GO:CC GO:0031410 cytoplasmic vesicle 0.00111434 2372 250 54
GO:CC G0:0097708 intracellular vesicle 0.00111434 2375 250 54
GO:.CC G0:0031226 intrinsic component of plasma membrane 0.00144006 1700 250 42
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MaplD MapName Number of Sic PValue Bonferroni FDR
05323 Rheumatoid arthritis 13 5.93E-13 1.34E-10 1.34E-10
05150 Staphylococcus aureus infection 11 3.73E-10 8.42E-08 3.09E-08
04640 Hematopoietic cell lineage 11 4.92E-10 111E-07 3.09E-08
05166 Human T-cell leukemia virus 1 infection 14 5.46E-10 1.23E-07 3.09E-08
05140 Leishmaniasis 10 1.15E-09 2.59E-07 4.80E-08
04612 Antigen processing and presentation 10 1.27E-09 2.88E-07 4.80E-08
05322 Systemic lupus erythematosus 11 7.04E-09 1.59E-06 227E-07
05152 Tuberculosis 12 9.29E-09 2.10E-06 2.62E-07
05145 Toxoplasmosis 10 2.40E-08 5.42E-06 6.02E-07
04658 Th1 and Th2 cell differentiation 9 8.39E-08 1.90E-05 1.90E-06
04657 IL-17 signaling pathway 9 9.80E-08 2.21E-05 2.01E-06
05321 Inflammatory bowel disease (IBD) 8 1.45E-07 3.27E-05 2.60E-06
05330 Allograft rejection 7 1.49E-07 3.38E-05 2.60E-06
05332 Craft-versus-host disease 7 2.24E-07 5.07E-05 3.62E-06
04659 Th17 cell differentiation 9 2.49E-07 5.63E-05 3.75E-06
04940 Type | diabetes mellitus 7 2.89E-07 6.54E-05 4.09E-06
05310 Asthma 6 1.56E-06 3.52E-04 2.07E-05
05416 Viral myocarditis 7 1.74E-06 3.93E-04 2.19E-05
04061 Viral protein interaction with cytokine and cytokine receptor 8 2.18E-06 4.93E-04 2.59E-05
04668 TNF signaling pathway 8 4.44E-06 1.00E-03 4.83E-05
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