
Supplementary Table 1. Characteristics of healthy controls (Hc group) and AF patients (AF group). 

Variables Control (n=5) AF (n=5) P-value 

Age, years 73.6±8.019 74±5.244 0.917 

Sex (n, %)    

  Male 3(60%) 2(40%) 1.00 

  Female 2(40%) 3(60%)  

Hypertension (n, %)    

  Yes 1(20%) 4(80%) 0.206 

  No 4(80%) 1(20%)  

DM (n, %)   0.524 

  Yes 1(20%) 3(25%)  

  No 4(80%) 2(75%)  

Smoking (n, %)    

  Yes 1(20%) 3(60%) 0.524 

  No 4(80%) 2(40%)  

Drinking (n, %)    

  Yes 1(20%) 3(60%) 0.524 

  No 4(80%) 2(40%)  

BMI, kg/m2 22.162±2.380 22.994±3.608 0.917 

WBC, 109/L 4.980±1.117 6.300±2.633 0.347 

RBC, 109/L 4.266±0.475 4.396±0.446 0.753 

Hemoglobin, g/L 133.200±8.643 138.6±9.633 0.251 

Platelet, 109/L 186.200±24.427 158.800±48.194 0.347 

D-dimer, ng/ml 0.264±0.109 0.206±0.208 0.347 

FBG, mmol/L 5.952±1.082 5.122±1.183 0.347 

UA, umol/L 181.200±46.483 297.400±38.604 0.009 

TG, mmol/L 1.260±0.232 1.060±0.437 0.602 



TC, mmol/L 4.426±0.692 3.676±0.955 0.175 

HDL, mmol/L 1.220±0.226 1.038±0.264 0.207 

LDL, mmol/L 2.186±0.621 2.206±0.665 0.917 

Apo A1, g/L 1.244±0.301 1.162±0.162 0.916 

Apo B, g/L 0.938±0.122 0.758±0.215 0.175 

Lp(a), mg/L 138.600±36.094 201.000±139.574 0.602 

LDH, U/L 149.600±31.334 234.200±53.134 0.028 

CK, U/L 90.600±47.226 95.600±54.980 0.754 

CKMB, ng/ml 2.692±0.740 4.822±4.279 0.917 

hsTn T, ng/L 6.880±3.033 184.396±379.387 0.016 

NT-proBNP, pg/ml 340.200±52.457 2732.00±3796.279 0.016 

Abbreviations: DM, Diabetes mellitus; CHD, Coronary heart disease; BMI, body mass 

index; WBC, white blood cell; RBC, red blood cell; FBG, fasting blood glucose; UA, 

uric acid; TG, triglyceride; TC, Total cholesterol; HDL, High density lipoprotein; LDL, 

Low Density Lipoprotein; Apo A1, Apolipoprotein A1; Apo B, Apolipoprotein B; Lp(a), 

Lipoprotein-a; LDH, lactate dehydrogenase; CK, creatine kinase; CKMB, creatine 

kinase MB; hsTn T, Hypersensitive troponin T; NT-proBNP, N-terminal pro-brain 

natriuretic peptide;  

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table 2. Primers used in this study. 

Gene Forward Reverse 

MIF CCACGGGGATTGTCAGTGAAG CTGTGCAGGTTTGTCTGTTCC 

MYC GGATTCCCGCCTCAGAATAAC GTGGGTGTGGGTTGTTCAGG 

ID1 ATGTCGGAAATGGCTGAGTTG CCGTTAGCAAGGCTCCGTT 

CXCR4 ACTACACCGAGGAAATGGGCT CCCACAATGCCAGTTAAGAAGA 

SOD2 GCTCCGGTTTTGGGGTATCTG GCGTTGATGTGAGGTTCCAG 

PDK4 GGAGCATTTCTCGCGCTACA ACAGGCAATTCTTGTCGCAAA 

S100A12 AGCATCTGGAGGGAATTGTCA GCAATGGCTACCAGGGATATGAA 

RASD1 AGCTGAGTATCCCGGCCAA CGATGGTAGGCGTGTAGGC 

DDIT4 TGAGGATGAACACTTGTGTGC CCAACTGGCTAGGCATCAGC 

β-actin 
CTGGGACGACATGGAGAAAA AAGGAAGGCTGGAAGAGTGC 

Abbreviation: MIF, Macrophage migration inhibitory factor; MYC, MYC proto-

oncogene, bHLH transcription factor; PDK4, Pyruvate Dehydrogenase Kinase 4; 

CXCR4, C-X-C Motif Chemokine Receptor 4; S100A12, S100 Calcium Binding 

Protein A12; DDIT4, DNA Damage Inducible Transcript 4; SOD2, Superoxide 

Dismutase 2; ID1, Inhibitor of differentiation 1; RASD1, Ras related dexamethasone 

induced 1; β－actin, Human actin beta.  



Supplementary Table 3. Whole upregulated and downregulated DEGs from the integrated 

datasets. 

Gene logFC P-value adj.P-value 

CXCR2 1.729976009 6.22E-05 0.003980917 

S100A12 1.718509396 0.000144419 0.006449221 

S100A8 1.521239333 2.37E-05 0.002498376 

PPIB 1.475148986 1.23E-07 0.000100484 

COMP 1.452646008 0.005615322 0.056641752 

TYROBP 1.4298788 1.13E-05 0.001493205 

S100A9 1.382151738 0.000882783 0.019214531 

FHL2 1.381722958 5.62E-07 0.000276552 

CFD 1.365678114 0.00210272 0.03216093 

FCER1G 1.35658255 1.86E-05 0.002080654 

ALOX5AP 1.281099257 3.96E-07 0.000216046 

BCL2A1 1.279651914 0.000330546 0.010393921 

HLA-DRA 1.264770286 9.83E-06 0.001339872 

DDIT4 1.25959617 1.79E-09 9.04E-06 

RASD1 1.244027854 0.001099945 0.021921906 

FCGR3B 1.234554534 0.001706819 0.028622275 

C1QA 1.230321319 1.64E-05 0.001911309 

LYVE1 1.224952236 6.91E-07 0.000321937 

EPHX1 1.218707529 0.000313313 0.010097096 

ID1 1.215378404 1.43E-06 0.000466873 

NCF2 1.210240717 3.94E-06 0.000818392 

PDK4 1.206431759 0.000193834 0.007682514 

S100A4 1.191364552 8.65E-06 0.001248089 

FBLN5 1.182382631 3.75E-05 0.003163118 

CXCR4 1.174522211 5.79E-06 0.001023417 

C1QB 1.169384231 9.33E-05 0.005019462 

HTR2B 1.168618174 0.001685622 0.028480515 

NRAP 1.155611863 0.002139064 0.032517876 

MYC 1.140731984 0.000481745 0.013168999 

ACTA1 1.107110339 0.034404049 0.161636536 

MIF 1.097331175 1.65E-08 2.56E-05 

MNDA 1.092401825 0.002604016 0.036303542 

DPT 1.08540107 7.89E-07 0.000337142 

TMEM159 1.081078924 0.000307357 0.010017815 

CRLF1 1.079217828 0.001160227 0.022527841 

SELL 1.078742225 0.000767068 0.017525299 

PSMC3 1.074305232 2.50E-06 0.000630855 

RPS3 1.066609949 0.002909157 0.038695446 

LAPTM5 1.054242108 4.90E-05 0.003577392 

C1S 1.047672098 0.000205232 0.008008406 

HSP90AB1 1.042234888 7.63E-05 0.004403483 



IFI6 1.036373278 4.39E-05 0.003409689 

HBB 1.035415339 0.000537352 0.014005864 

OSTF1 1.026308523 1.09E-08 2.19E-05 

TPSB2 1.025633622 0.00012411 0.005877433 

MS4A7 1.017088348 6.07E-05 0.003948228 

NPR3 1.012101061 0.007980012 0.070147612 

CCN1 1.007732619 0.000118858 0.005790465 

GLIPR2 1.007079911 1.26E-06 0.0004407 

ZBED9 -1.036339371 1.26E-07 0.000100484 

SLC27A6 -1.04607375 5.83E-05 0.003869627 

TCEAL2 -1.111785287 0.000227712 0.00847575 

LINC01535 -1.164883081 0.001469106 0.026020842 

RNF175 -1.210559892 3.69E-05 0.003142029 

C1orf105 -1.215500042 0.000834433 0.018580418 

SOD2 -1.255310037 0.000297235 0.009960842 

RNF128 -1.262177072 5.79E-05 0.00386871 

TRDN -1.287362485 0.003421428 0.042576435 

FAM81B -1.302136564 0.010455806 0.08160452 

OTOGL -1.316176236 2.78E-05 0.002694534 

SOSTDC1 -1.31953679 0.000386882 0.011511738 

GPR22 -1.359510926 0.003531999 0.043184574 

ETNPPL -1.539007495 0.000336461 0.010523655 

LINC01844 -1.742068906 1.24E-06 0.0004407 

DNER -1.942879163 0.000261269 0.009260676 

Abbreviations: Positive logFC values indicate upregulated expression in AF samples 

compared with in normal samples, whereas negative logFC values represent 

downregulated expression in AF samples compared with in normal samples. all 

microarray datasets were retrieved from public Gene expression omnibus databases, 

including GSE31821 and GSE41177; FC, fold change; adj.P-value, adjusted P-value; 

AF, atrial fibrillation; DEGs, differential expressed genes. 

 

  



Supplementary Table 4. Gene Ontology analysis of the differentially expressed genes. 

ID Term Count P-value Gene 

Biological Process  
GO:0045087 innate immune response 10 1.14E-05 C1QB, C1QA,  
    FCER1G, C1S,  
    TYROBP, NCF2,  
    S100A12, MIF,  
    S100A9, S100A8 

GO:0043066 negative regulation  8 7.54E-04 COMP, BCL2A1,  
 of apoptotic process   MYC, ID1, FHL2,  
    HTR2B, MIF,  
    SOD2 

GO:0006954 inflammatory response 6 0.00849009 CXCR2, S100A12,  
    MIF, S100A9,  
    CXCR4, S100A8 

GO:0030593 neutrophil chemotaxis 5 6.86E-05 FCER1G, CXCR2,  
    S100A12, S100A9,  
    S100A8 

GO:0006968 cellular defense response 4 0.00115584 TYROBP, NCF2,  
    CXCR2, MNDA 

GO:0006956 complement activation 4 0.00305446 C1QB, CFD,  
    C1QA, C1S 

GO:0042742 defense response  4 0.01252115 FCER1G, S100A12,  
 to bacterium   S100A9, S100A8 

GO:0001836 release of cytochrome  3 0.00264217 BCL2A1, IFI6,  
 c from mitochondria   SOD2 

GO:0050832 defense response  3 0.00363444 S100A12, S100A9,  
 to fungus   S100A8 

GO:0045429 positive regulation  3 0.00903676 HSP90AB1, HBB,  
 of nitric oxide    SOD2 
 biosynthetic process    

GO:0043406 positive regulation of  3 0.01655104 HTR2B,  MIF, 
 MAP kinase activity   S100A12 

GO:0008217 regulation of  3 0.01986652 NPR3, HBB, SOD2 
 blood pressure    

GO:0007200 phospholipase  3 0.02044406 NPR3, CXCR2,  
 C-activating G-protein    HTR2B 



 coupled receptor signaling    

 pathway    

GO:0050729 positive regulation of  3 0.02467972 S100A12, S100A9,  
 inflammatory response   S100A8 

GO:0006958 complement activation,  3 0.04312977 C1QB, C1QA, C1S 
 classical pathway    

Cellular Component  
GO:0070062 extracellular exosome 25 3.67E-06 C1QB, CFD, C1QA,  
    HSP90AB1, C1S,  
    NPR3, DPT, HBB,  
    CXCR4, FBLN5,  
    COMP, FCGR3B, 
    GLIPR2, RPS3,  
    OSTF1, MIF, SOD2,  
    LYVE1, ACTA1, 
    HLA-DRA, S100A4,  
    MNDA, PPIB,  
    S100A9, S100A8 

GO:0005576 extracellular region 15 5.96E-04 C1QB, CFD, C1QA,  
    TPSB2, C1S, HBB,  
    MIF, FBLN5, CRLF1, 
    OTOGL, COMP,  
    GLIPR2, S100A12, 
     S100A9, S100A8 
     

GO:0005615 extracellular space 11 0.01192331 CFD, COMP, MIF,  
    ACTA1, SOSTDC1,   
    S100A9, FBLN5,  
    DPT, S100A4, 
    S100A8, CRLF1 

GO:0009986 cell surface 7 0.00866255 
TYROBP, 

HSP90AB1,  
    FCER1G, CXCR2,  
    CXCR4, MIF,  
    HLA-DRA, 

GO:0031012 extracellular matrix 5 0.01632016 COMP, RPS3, DPT,  
    S100A9, FBLN5 

GO:0072562 blood microparticle 4 0.01376151 C1QB, ACTA1,  
    C1S, HBB 



Molecular Function     

GO:0005515 protein binding 43 0.0012211 
C1QB, C1QA, 

TPSB2,  
    HSP90AB1, C1S,  
    BCL2A1, NCF2,  
    FHL2, IFI6, HBB,  
    CXCR4, FBLN5,  
    COMP, C1ORF105,  

    RASD1, MYC, 

DNER,  

    NRAP, CXCR2, 

RPS3,  
    S100A12, OSTF1,  
    RNF175, FAM81B,  
    FCER1G, LAPTM5, 
    MIF, LYVE1, TRDN,  
    ACTA1, TYROBP,  

    SELL, PSMC3, 

RNF128,  
    S100A8, CRLF1, 
    TMEM159, ID1,  
    ALOX5AP, S100A4,  

    MNDA, PPIB, 

S100A9,  

GO:0005509 calcium ion binding 8 0.01109558 COMP, C1S, DNER,  
    S100A12, S100A4,  
    S100A9, FBLN5,  
    S100A8 

GO:0042802 identical protein binding 7 0.04288975 TYROBP, PSMC3,  
    C1S, FHL2, S100A4,  
    SOD2, ETNPPL 

GO:0004252 serine-type  5 0.01140175 C1QB, CFD,  
 endopeptidase activity   C1QA, TPSB2, C1S 

GO:0050786 RAGE receptor binding 4 6.23E-06 S100A12, S100A4,  
    S100A9, S100A8 

GO:0050544 arachidonic acid binding 3 1.15E-04 ALOX5AP, S100A9,  

        S100A8 

 

  



Supplementary Table 5. Kyoto Encyclopedia of Genes and Genomes pathway analysis of the 

differentially expressed genes. 

ID Term Count P-value Gene 

hsa05150 Staphylococcus  5 2.46E-08 HLA-DRA, FCGR3B, 
 aureus infection   C1S, C1QB, C1QA 

hsa05322 Systemic lupus  5 5.98E-07 
 HLA-DRA, 

FCGR3B, 
 erythematosus   C1S, C1QB, C1QA 

hsa04145 Phagosome 5 1.13E-06 NCF2, CFD, COMP, 
    FCGR3B, HLA-DRA 

hsa04380 Osteoclast differentiation 4 1.74E-05 FHL2, TYROBP, 
    NCF2, FCGR3B 

hsa05169 Epstein-Barr virus  4 9.64E-05 MYC, PSMC3,  
 infection   CCN1, HLA-DRA 

hsa05140 Leishmaniasis 3 0.00010053 NCF2, HLA-DRA,  
    FCGR3B 

hsa05133 Pertussis 3 0.0001085 C1S, C1QB, C1QA 

hsa04610 Complement and  3 0.00012121 C1S, C1QB, C1QA 
 coagulation cascades    

hsa04657 IL-17 signaling pathway 3 0.00019332 HSP90AB1, S100A9,  
    S100A8 

hsa04350 TGF-beta signaling  3 0.00019932 MYC, ID1, MIF 
 pathway    

hsa04650 Natural killer cell  3 0.0005142 FCER1G, FCGR3B, 
 mediated cytotoxicity   TYROBP 

hsa05310 Asthma 2 0.0006747 FCER1G, HLA-DRA 

hsa04151 PI3K-Akt signaling  4 0.00079639 HSP90AB1, DDIT4, 
 pathway   COMP, MYC 

hsa04390 Hippo signaling pathway 3 0.00081427 MYC, ID1, MIF 

hsa05020 Prion diseases 2 0.00084852 C1QB, C1QA 

hsa05152 Tuberculosis 3 0.00124606 FCER1G, HLA-DRA,  
    FCGR3B 

hsa04020 Calcium signaling pathway 3 0.0015404 TRDN, HTR2B,  
    CXCR4 

hsa05144 Malaria 2 0.00160762 COMP, HBB 

hsa04672 Intestinal immune network  2 0.00160762 HLA-DRA, CXCR4 
 for IgA production    

hsa05166 Human T-cell leukemia  3 0.00219521 MYC, CCN1,  
 virus 1 infection   HLA-DRA 



hsa05163 Human cytomegalovirus  3 0.00236728 CXCR2, MYC,  
 infection   CXCR4 

hsa05221 Acute myeloid leukemia 2 0.00283631 MYC, BCL2A1 

hsa04664 Fc epsilon RI signaling  2 0.00300243 FCER1G, ALOX5AP 
 pathway    

hsa04612 Antigen processing  2 0.00380499 HSP90AB1,  
 and presentation   HLA-DRA 

hsa04060 Cytokine-cytokine  3 0.00496143 CXCR2, MIF, 
 receptor interaction   CXCR4 

hsa04914 Progesterone-mediated  2 0.006136 HSP90AB1, CCN1 
 oocyte maturation    

hsa04061 Viral protein interaction  2 0.0062541 CXCR2, CXCR4 
 with cytokine and     

 cytokine receptor    

hsa05142 Chagas disease  2 0.00661459 C1QB, C1QA 
 (American trypanosomiasis)    

hsa04659 Th17 cell differentiation 2 0.00710964 HSP90AB1,  
    HLA-DRA 

hsa04670 Leukocyte  2 0.00775135 NCF2, CXCR4 
 transendothelial migration    

hsa04110 Cell cycle 2 0.00939354 MYC, CCN1 

hsa05418 Fluid shear stress  2 0.01164379 HSP90AB1, NCF2 
 and atherosclerosis    

hsa04550 Signaling pathways  2 0.01180143 MYC, ID1 
 regulating pluripotency     

 of stem cells    

hsa04514 Cell adhesion  2 0.01276697 SELL, HLA-DRA 
 molecules (CAMs)    

hsa04072 Phospholipase D  2 0.01309625 CXCR2, FCER1G 
 signaling pathway    

hsa04150 mTOR signaling pathway 2 0.01393554 NPR3, DDIT4 

hsa04218 Cellular senescence 2 0.01514874 MYC, CCN1 

hsa05161 Hepatitis B 2 0.01568214 MYC, CCN1 

hsa05164 Influenza A 2 0.01640578 TPSB2, HLA-DRA 

hsa05202 Transcriptional  2 0.0200328 MYC, BCL2A1 
 misregulation in cancer    

hsa04062 Chemokine signaling pathway 2 0.02083543 CXCR2, CXCR4 
     

hsa05200 Pathways in cancer 3 0.02379327 MYC, CXCR4, 



    HSP90AB1 

hsa04810 Regulation of  2 0.02592528 CFD, CXCR4 
 actin cytoskeleton    

hsa04144 Endocytosis 2 0.03291613 CXCR2, CXCR4 

 

  



Supplementary Table 6. Gene Ontology analysis of the common genes. 

ID Term Count P-value Gene 

Biological Process  
GO:0043066 negative regulation of  5 0.00738624 MYC, ID1, FHL2,  
 apoptotic process   MIF, SOD2 

GO:0045087 innate immune response 4 0.03723878 C1S, NCF2, MIF, 
    S100A12 

GO:0006357 regulation of transcription  4 0.03967527 ZBED9, TCEAL2,  
 from RNA polymerase    FHL2, SOD2 
 II promoter    

GO:0045429 positive regulation of nitric  3 0.00248886 HBB, SOD2, 
 oxide biosynthetic process   HSP90AB1 

GO:0008217 regulation of blood  3 0.00559983 NPR3, HBB,  
 pressure   SOD2 

GO:0001666 response to hypoxia 3 0.03534253 DDIT4, CXCR4,  

GO:0042554 superoxide anion  2 0.02391779 NCF2, SOD2 
 generation   SOD2 

GO:0015671 oxygen transport 2 0.0256049 MYC, HBB 

GO:0006801 superoxide metabolic  2 0.03399832 NCF2, SOD2 
 process    

GO:0001836 release of cytochrome  2 0.03900082 IFI6, SOD2 
 c from mitochondria    

Cellular Component  
GO:0070062 extracellular exosome 14 3.61E-04 FBLN5, GLIPR2,  
    C1S, NPR3, HBB,  
    CXCR4, MIF, SOD2,  
    CFD, HSP90AB1,  
    HLA-DRA, S100A4,  
    OSTF1, RPS3 

GO:0005576 extracellular region 9 0.00453867 CFD, TPSB2, C1S,  
    GLIPR2, HBB, 
    S100A12, MIF,  
    FBLN5, OTOGL 

Molecular Function    
GO:0008134 transcription factor binding 4 0.01630383 MYC, ID1,  
    FHL2, RPS3 



GO:0008022 protein C-terminus binding 3 0.04641641 NCF2, ID1, FBLN5 
     

GO:0050786 RAGE receptor binding 2 0.02066139 S100A12, S100A4 

GO:0023026 MHC class II protein  2 0.02991565 HSP90AB1, HLA-DRA 

  complex binding       

 

  



Supplementary Table 7. Kyoto Encyclopedia of Genes and Genomes pathways analysis of the 

common genes. 

ID Term Count P-value Gene 

hsa04350 TGF-beta signaling pathway 3 2.60E-05 MYC, ID1, MIF 

hsa04145 Phagosome 3 0.0001047 NCF2, CFD,  
    HLA-DRA 

hsa04390 Hippo signaling pathway 3 0.00010875 MYC, ID1, MIF 

hsa05169 Epstein-Barr virus infection 3 0.00023518 MYC, PSMC3,  
    HLA-DRA 

hsa04151 PI3K-Akt signaling pathway 3 0.00119354 HSP90AB1, MYC,  
    DDIT4 

hsa05200 Pathways in cancer 3 0.00371438 HSP90AB1, MYC,  
    CXCR4 

hsa04672 Intestinal immune network  2 0.00041617 HLA-DRA, CXCR4 
 for IgA production    

hsa05150 Staphylococcus aureus  2 0.00078282 C1S, HLA-DRA 
 infection    

hsa05140 Leishmaniasis 2 0.0009218 NCF2, HLA-DRA 

hsa04612 Antigen processing  2 0.00099542 HSP90AB1,  
 and presentation   HLA-DRA 

hsa04659 Th17 cell differentiation 2 0.00188092 HSP90AB1,  
    HLA-DRA 

hsa04670 Leukocyte transendothelial  2 0.00205452 NCF2, CXCR4 
 migration    

hsa04380 Osteoclast differentiation 2 0.00265902 FHL2, NCF2 

hsa05322 Systemic lupus  2 0.00286308 C1S, HLA-DRA 
 erythematosus    

hsa05418 Fluid shear stress and  2 0.00311739 HSP90AB1, NCF2 
 atherosclerosis    

hsa04550 
Signaling pathways 

regulating  
2 0.00316077 MYC, ID1 

 pluripotency of stem cells    

hsa04150 mTOR signaling pathway 2 0.0037504 NPR3, DDIT4 

hsa05164 Influenza A 2 0.00443816 TPSB2, HLA-DRA 

hsa04810 Regulation of actin  2 0.00713611 CFD, CXCR4 
 cytoskeleton    

hsa05166 Human T-cell leukemia  2 0.00745751 MYC, HLA-DRA 
 virus 1 infection    

hsa05163 Human cytomegalovirus  2 0.00785171 MYC, CXCR4 
 infection    

hsa04060 Cytokine-cytokine receptor  2 0.01303317 CXCR4, MIF 



 interaction    

hsa05206 MicroRNAs in cancer 2 0.01345351 MYC, DDIT4 

 

  



Appendix 1. Inclusion and exclusion criteria of participants. 

The following conditions have to be met in order to be included in the AF group: 1. 

Age > 18 years old; 2. Meets the diagnostic criteria of 2020 ESC Guidelines for the 

diagnosis and management of atrial fibrillation: A standard 12-lead ECG recording or 

a single-lead ECG tracing of ≥30 s showing heart rhythm with no discernible repeating 

P waves and irregular RR intervals (when atrioventricular conduction is not impaired). 

The following were the criteria for exclusion: 1. Transient atrial fibrillation of a 

reversible cause. 2. Previous valvular heart disease、Congenital heart disease、 

secondary hypertension 、cardiomyopathy、 chronic heart failure. 3. Pregnancy with 

local or general infection. 4. Patients with prior stroke, familial hypercholesterolemia, 

severe liver, kidney, lung and thyroid diseases, tumors, sepsis, and familial and 

hereditary diseases; 5. With mental illness, alcohol addiction, drug abuse. 



Appendix 2. Informed consent and questionnaire from the Affiliated 

Hospital of Xuzhou Medical University 

Dear Participants: 

We warmly invite you to participate in a research project “Identification of differentially 

expressed genes and pathways in human atrial fibrillation by bioinformatics analysis” 

approved by the ethics committee of the Affiliated Hospital of Xuzhou Medical 

University. This study will be conducted in the Affiliated Hospital of Xuzhou Medical 

University, and it is estimated that 80 subjects will voluntarily participate. 

You have abundant rights to decide whether participate our study. Even if you have 

signed your consent to participate, you may change your decision at any stage of the 

study to abandon participation. No reason is needed for withdrawing from the study 

and we respect your autonomy. 

Why was this study conducted? 

Atrial fibrillation (AF) is the most common arrhythmia clinically, and can occur at any 

age, but mainly in the elderly. AF is gradually becoming an important problem 

endangering public health, and effective and safe treatment of AF has become an 

increasingly urgent clinical need. The treatment of AF is mainly symptomatic treatment 

and prevention and treatment of complications. Rhythm control and heart rate control 

are usually performed. However, there is still no completely effective method for AF, 

mainly because its pathogenesis is still unclear. The occurrence of atrial fibrillation is 

the result of environmental and genetic factors, which is a complex pathophysiological 

process caused by a series of abnormal gene expression. As an important content of 



epigenetics, mRNA plays an important role in gene expression regulation, cell growth 

and development, and the occurrence and development of diseases. Studies have found 

that mRNA is closely related to dyslipidemia, atherosclerosis, thrombosis, heart failure 

and other cardiovascular diseases, which can not only be used as a biological marker of 

acute myocardial infarction, but also may be used as molecular targeted drugs for the 

treatment of disease. Messenger RNA (mRNA) is a wide and diverse class of RNA that 

exists in mammalian cells to regulate gene expression. With the wide application of 

RNA sequencing technology and the rapid development of biophysics, the role of 

mRNA in gene regulation and disease occurrence is attracting people's attention. 

Whether mRNA has the role of regulating cardiovascular disease. It's not clear yet. In 

this study, MIF, MYC and ID1 can be used as new candidate markers for the early 

diagnosis of acute myocardial infarction by detecting mRNA expression profiles in the 

blood of patients with AF. 

Who should not be included in the study?  

If you are: I) patients with previous history of heart valve disease, congenital heart 

disease, cardiomyopathy, chronic heart failure, II) patients with previous stroke, 

familial hypercholesterolemia, severe hepatorenal pulmonary and thyroid disease, 

neoplasm, sepsis and patients with familial and hereditary diseases, III) pregnant, 

complicated by local or systemic infection; IV) mental illness, alcohol addiction, drug 

abusers.  

What needs to be done if enrolled in the study?  

If you are a patient with AF and willing to participate in this study, you will be required 



to provide 5 ml of cubital venous blood on an empty stomach in the morning on the 

first day of admission. 

If you are a healthy volunteer and willing to participate in this study, you will need to 

provide 5 ml of cubital venous blood and answer and fill in the following questions. 

1. Gender：□Male □Female 

2. Age_______（year） 

3. Height_______（cm） 

4. Weight_______（kg） 

5. History of surgery：□No □Yes（______years ago, term of operation：

_________） 

Receiving blood products：□No □Yes 

6. Smoke：□No □Yes（______years, ______branches/day，forbid smoking for 

approximately ______year） 

7. Drink：□No □Yes（Category □Liquor and spirits □Wine □Beer，____year, 

____g/day，forbid drinking for approximately ____days） 

8. Physical activity：□Normal □Restricted 

9. Hypertension：□No □Unclear □Yes（Highest___/___mmHg, 

Lowest____/___mmHg; Feel dizzy when blood pressure up to 

______mmHg，Normal blood pressure _______ mmHg） 

10. Diabetes mellitus：□No □Unclear □Yes（□Drug □Insulin） 

11. History of coronary heart disease：□No □Yes  

12. Dietary：□Normal □Over □Less □Unable to eat 



13. History of gastric or duodenal ulcers：□No □Unclear □Yes 

14. History of drug allergy：□No □Yes（Name___________） 

15. History of food allergy：□No □Yes（Name______________） 

16. The recent medication：□No □Yes（Name_____________） 

17. Menstruation：□Menstrual period □Non-menstrual period 

18. Relatives (blood relationship) related diseases:-without/with 

_____________________ (name)_____________________） 

What are the risks of participating in the study? 

Some adverse reactions occur with venous blood sampling: 1. Local hematoma and 

stasis 2. Needle eye bleeding 3. Skin allergy 4. Phlebitis 5. Subcutaneous vascular 

injury 6. Fainting.  

What are the benefits of participating in the study?  

This study will screen out some new candidate genes, which may cause the occurrence 

or aggravate the disease of AF by mediating atrial fibrosis, etc. It is expected to provide 

new biological targets and research directions for AF through subsequent studies. 

Is there a fee to pay for participating in the study?  

You are not required to pay for this, and if a study related adverse reaction occurs, we 

will take steps to prevent it.  

Do I have to take part in the study?  

Participation in this study is completely voluntary and you may refuse to participate in 

the study, or withdraw from the study at any time during the course of the study, which 

will not affect your treatment by your doctor. If you decide to withdraw from this study, 



please contact your doctor and you may be asked for the relevant tests, which are 

beneficial for protecting your health. 

If you believe that study damage has occurred, please contact your study doctor at the 

following contact number: 13852438611. 

If you feel your interests are compromised, please contact the hospital ethics committee 

at: 0516-85806993.   

Subject statement: I have read the above introduction to this study, being well informed 

of the risks and benefits that may result from participation in this study.  

I volunteered to participate in this study. I agree □  decline □ other studies than 

this study utilize my medical records and specimens for pathologic examination.  

Subject's signature:                                      Date:  

Subject's contact phone:                                  Mobile phone: 

Doctor states: I confirm that details of this study have been explained to the patient, in 

particular the risks and benefits that may result from participating in this study.  

Physician's signature:                                    Date:  

Physician's working phone:                               Mobile phone:  

Clinical trial ethics committee of Affiliated Hospital of Xuzhou Medical University 

contact number: 0516-85802291. 



    徐州医科大学附属医院知情同意书及调查问卷 

尊敬的受试者： 

我们邀请您参加伦理委员会批准开展的“FCER1G 和 PTGS2 早期诊断急性心

肌梗死的临床研究”课题研究。本研究将在徐州医科大学附属医院开展，估计将

有 80 名受试者自愿参加。本研究已经得到徐州医科大学附属医院伦理委员会的

批准。 

您是否参加这个研究，可以和家人、朋友、您的医生商量。您有足够的时间

考虑。即便您已经签字同意参加，也可以在研究的任何阶段改变决定，放弃参加

这项研究。退出研究，不需要任何理由，我们尊重您的自主权。 

为什么要开展本项研究？ 

冠心病（包括急性心肌梗死）是常见的心血管疾病，也是导致我国居民死亡

的主要非传染性疾病之一。我国目前有冠心病患者约 1100 万人，每年行冠状动

脉（冠脉）介入的患者已超过 50 万例，而且冠心病的发病率和病死率正呈持续

上升趋势，给我国经济和社会的持续发展带来沉重负担。冠心病的发生是环境和

遗传因素共同作用的结果，是一系列基因异常表达导致的复杂病理生理过程。

mRNA 作为表观遗传学的重要内容，在基因表达调控、细胞生长发育、疾病发生

发展中发挥了重要作用。研究发现，mRNA 与血脂异常、动脉粥样硬化、血栓形

成、心力衰竭等心血管疾病关系密切，不仅可作为急性心肌梗死的生物学标志，

还有可能作为分子靶向药物用于疾病的治疗。mRNA（messenger RNA）是一类

广泛且多样地存在于哺乳动物细胞中，具有调控基因表达作用的 RNA。随着 RNA

测序技术的广泛应用和生物物理学技术的快速发展，mRNA 在基因调控和疾病

发生中的作用正在引起人们的重视。mRNA 是否具有调控心血管疾病的作用。目

前尚不明确。本研究通过检测急性心肌梗死患者血液中 mRNA 表达谱，发现

FCER1G和PTGS2可作为一种新型的候选标记物在急性心肌梗死的早期诊断中。 

哪些人不宜参加研究？ 

如果您为：①既往有心脏瓣膜疾病、先天性心脏病、心肌病、慢性心力衰竭

病史；②既往糖尿病、脑卒中、家族性高胆固醇血症、严重肝肾肺部及甲状腺疾

病、肿瘤、脓毒血症及有家族性和遗传性疾病的患者；③妊娠、合并局部或全身

感染者； ④伴有精神疾病、酒精成瘾、药物滥用者。 

如果参加研究，需要做什么？ 

如果您是急性心肌梗死患者并且愿意参加本项研究，您将需要入院即刻（4

小时内），12 小时，24 小时及 48 小时提供肘静脉血 5ml 及手术后回答并且填写

以下问题。 



如果您是健康志愿者并且愿意参加本项研究，您将需要提供肘静脉血 5ml 及

回答并且填写以下问题。 

1. 性别：□男 □女 

2. 年龄________(年) 

3. 身高_______（厘米） 

4. 体重_______（公斤） 

5. 手术史：□无 □有（______年前，手术名称：_________） 

接受血液制品：□无 □有 □ 不确定 

6. 吸烟：□无 □有（______年约______支/天，戒烟约______天） 

7. 饮酒：□无 □有（种类 □白酒 □红酒 □啤酒，____年约____g/天，戒

酒约____天） 

8. 体力活动：□正常 □受限 

9. 高血压：□无 □不清楚 □有（最高___/___mmHg,最低____/___mmHg; 

血压在______mmHg 有头晕，平时血压_______mmHg） 

10. 糖尿病：□无 □不清楚 □有（□服药 □胰岛素） 

11. 冠心病：□无 □不清楚 □有 

12. 饮食：□正常 □多饮多食 □少量进食 □不能进食 

13. 胃、十二指肠溃疡：□无 □不清楚 □有 

14. 药物过敏：□无 □有（名称___________） 

15. 食物过敏：□无 □有（名称______________） 

16. 近期服药：□无 □有（名称_____________） 

17. 适龄妇女月经：□经期 □非经期 

18. 亲 属 （ 有 血 缘 关 系 者 ） 相 关 疾 病 ： □ 无  □ 有 （ 疾 病 名 称

_____________________） 

参加研究有哪些风险？ 

静脉采血会出现一些不良反应：1. 局部血肿及瘀血 2. 针眼出血 3. 皮肤过

敏 4. 静脉炎 5. 皮下血管损伤 6. 昏厥。 

参加研究有哪些好处？ 

本项研究将筛选出一些新的候选基因，它们可能通过介导炎症反应、斑块和

血栓形成、血管生成、心肌重构、心肌纤维化、心肌细胞增殖、凋亡等方面来引

起 AMI的发生或加剧 AMI的病情，期望通过后续研究，可能为 AMI 提供新的生物

靶标和研究方向。 

参加研究需要支付有关费用吗？ 

您不需要支付有关费用，如果发生与研究相关的不良反应，我们会采取措施

加以防治。 



我必须参加研究吗？ 

参加本项研究是完全自愿的，您可以拒绝参加研究，或在研究过程中的任何

时间退出本研究，这都不会影响医生对您的治疗。如果您决定退出本研究，请与

您的医生联系，您可能被要求进行相关检查，这对保护您的健康是有利的。 

 

如果您认为发生了研究损害，请联系你的研究医生，联系电话是：

13852438611 。如果您认为您的权益受到损害，请与医院伦理委员会联系，电话

是：0516-85806993 。                                                                                              

 

                                                                                                                                                                                             

受试者声明：我已经阅读了上述有关本研究的介绍，对参加本研究可能产生

的风险和受益充分了解。我自愿参加本研究。 

我同意□ 或拒绝□ 除本研究以外的其他研究利用我的医疗记录和病理检

查标本。 

受试者签名：                                日期：      年＿ 月＿ 日 

受试者的联系电话：                         手机号：                                

    医生声明：我确认已向患者解释了本研究的详细情况，特别是参加本研究可

能产生的风险和受益。 

医生签名：                                日期：      年＿ 月＿ 日 

医生的工作电话：                          手机号：                                

徐州医科大学附属医院临床试验伦理委员会联系电话：0516-85802291 


