
Supplementary materials 
 

Table S1 Clinical Characteristics of 31 Moderate COVID-19 Patients 
  All patients 

(n=31) 
Patients without fever Patients with fever P 

Value    (n=11) (n=20) 
Age, years 32.0 (28.0-41.0) 32.0 (27.0-53.0) 34.0 (28.3-41.0) 0.725  
Gender 

   
0.698  

  Male 11 (35.5) 3 (27.3) 8 (40.0) 
 

  Female 20 (64.5) 8 (72.7) 12 (60.0) 
 

Symptoms 
    

  Cough  22 (71.0) 8 (72.7) 14 (70.0) 1.000  
  Sputum 10 (32.3) 4 (36.4) 6 (30.0) 1.000  
  Myalgia  8 (25.8) 1 (9.1) 7 (35.0) 0.203  
  Dyspnea 9 (29.0) 3 (27.3) 6 (30.0) 1.000  
  Fatigue  16 (51.6) 5 (45.5) 11 (55.0) 0.716  
  Pharyngalgia  5 (16.1) 2 (18.2) 3 (15.0) 1.000  
  Digestive Symptoms 14 (45.2) 3 (27.3) 11 (55.0) 0.258  
   Nausea 0 (0.0) 0 (0.0) 0 (0.0) NA 
   Vomiting 2 (6.5) 0 (0.0) 2 (10.0) 0.527  
   Diarrhea 14 (45.2) 3 (27.3) 11 (55.0) 0.258  
Highest temperature, ℃ 

   
0.535  

  ≥39.0 3 (9.7) 0 (0.0) 3 (15.0) 
 

  <39.0 28 (90.3) 11 (100.0) 17 (85.0) 
 

Length of fever, days 8.5(3.0-9.8) NA 8.5(3.0-9.8) NA 
Comorbidities 

    



  Hypertension  5 (16.1) 2 (18.2)   3 (15.0) 1.000  
  Diabetes 1 (3.2) 0 (0.0) 1 (5.0) 1.000  
Supplemental oxygen required 

 
      0.106  

   None 22 (71.0)   10 (90.9)   12 (60.0) 
 

   Nasal cannula 9 (29.0)   1 (9.1)   8 (40.0) 
 

Fecal SARS-CoV-2 RNA 
   

0.269  
  Positive 4 (12.9) 0 (0.0) 4 (20.0) 

 
  Negative 27 (87.1) 11 (100.0) 16 (80.0) 

 
Probiotics 

 
   

  
  Bacillus subtilis 7 (22.6)   3 (27.3)   4 (20.0) 0.676  
  Bifidobacterium 4 (12.9)   0 (0.0)   4 (20.0) 0.269  
  Saccharomyces boulardii 2 (6.5)   0 (0.0)   2 (10.0) 0.527  
Antiviral treatment 

    
  Arbidol 28 (90.3) 11 (100.0)   17 (85.0) 0.535  
  Interferon 28 (90.3)  11 (100.0)   17 (85.0) 0.535  
  Lopinavir/ritonavir 6 (19.4)   1 (9.1)   5 (25.0) 0.383  
  Valacyclovir 1 (3.2)   0 (0.0)   1 (5.0) 1.000  
  Oseltamivir 1 (3.2)   0 (0.0)   1 (5.0) 1.000  
Onset of symptoms to first medical visitation, days 3.0 (0.0-7.0) 3.0 (0.0-4.0) 4.0 (0.0-7.0) 0.628  
Onset of symptoms to first admission, days 10.0 (6.0-19.0) 15.0 (8.0-21.0) 9.0 (4.5-17.0) 0.396  
Length of hospital, days 21.0 (15.0-33.0)   17.0 (9.0-31.0)   23.5 (17.3-36.8) 0.148  
Days of viral shedding 25.0 (22.0-37.0)   29.0 (22.0-37.0)   25.0 (21.5-37.8) 0.869  
Data are median (IQR) or n (%). P values were calculated by Mann-Whitney U test, or Fisher’s exact test, as appropriate. P value < 
0.05 is considered to be statistically significant.  

 
 



     Table S2 Laboratory Results of 31 Moderate COVID-19 Patients on Admission 
  

All patients (n=31) 
Patients without fever Patients with fever 

P Value 
  (n=11) (n=20) 
Hematologic          
WBC,109/ml 5.2(4.1-6.1) 4.6(3.5-6.9) 5.2(4.3-6.0) 0.710  
Neutrophils, 109/mL  3.1(2.4-3.8) 3.0(1.9-3.9) 3.2(2.6-3.8) 0.665  
Lymphocytes, 109/mL  1.3(0.9-2.2) 1.3(0.9-2.4) 1.3(0.9-1.9) 0.302  
  T lymphocytes 

    
   CD3+(%) 78.0(73.8-81.7) 79.3(75.8-85.2) 77.0(73.7-81.2) 0.342  
   CD4+(%) 44.7(39.3-51.0) 49.0(40.1-52.6) 43.3(38.0-49.2) 0.200  
   CD8+(%) 27.5(25.0-29.2) 25.7(22.4-33.9) 27.5(25.8-28.8) 0.869  
   CD4+/CD8+, Ratio 1.7(1.4-2.1) 1.8(1.1-2.3) 1.6(1.4-2.0) 0.620  
Biochemical  

    
  ALT, U/L 20.0(15.0-32.0) 16.0(13.0-34.0) 22.0(16.5-31.8) 0.273  
  AST, U/L 23.0(16.0-27.0) 17.0(14.0-23.0) 23.5(18.0-27.8) 0.052  
  LDH, U/L 189.0(175.0-222.0) 175.0(141.0-193.0) 206.0(179.0-268.3) 0.021  
  CK, U/L 62.0(44.0-85.6) 51.0(42.0-85.0) 62.5(44.5-85.6) 0.741  
  Urea nitrogen, mmol/L 4.0(3.4-4.8) 3.9(3.4-5.1) 4.0(3.3-4.7) 0.710  
  Creatinine,μmol/L 65.7(53.7-77.1) 65.7(53.2-74.3) 65.7(53.9-78.7) 0.934  
Infection-related markers  

    
  CRP, mg/L 3.7(3.1-13.6) 3.1(3.1-3.9) 9.1(3.1-19.8) 0.087  
  PCT, μg/L 0.1(0.1-0.1) 0.1(0.1-0.1) 0.1(0.1-0.1) 0.119  
  IL-2, pg/ml 2.7(2.4-2.9) 2.8(2.5-3.8) 2.6(2.4-2.8) 0.321  
  IL-4, pg/ml 2.2(1.7-2.8) 2.3(2.1-3.2) 2.0(1.6-2.8) 0.060  
  IL-6, pg/ml 5.0(3.4-9.6) 3.6(3.0-5.5) 5.5(4.5-9.9) 0.107  
  IL-10, pg/ml 3.7(3.1-4.7) 3.5(2.9-4.4) 3.7(3.2-5.9) 0.563  



  TNF-α, pg/ml 2.3(2.0-3.0) 2.6(2.3-3.8) 2.2(1.9-2.5) 0.148  
  IFN-γ, pg/ml 2.3(1.9-2.6) 2.3(2.0-2.8) 2.2(1.9-2.5) 0.664  
D-dimer, μg/L 0.3(0.2-0.4) 0.4(0.2-0.4) 0.3(0.2-0.4) 0.763  
Data are median (IQR). P values were calculated by Mann-Whitney U test. P value < 0.05 is considered to be 
statistically significant.  
Abbreviations: WBC, white blood cell; ALT, alanine aminotransferase; AST, aspartate aminotransferase; 
LDH, lactate dehydrogenase; CK, creatine Kinase; CRP, C-reactive protein; PCT, procalcitonin; IL-2, 
interleukin-2; IL-4, interleukin-4; IL-6, interleukin-6;IL-10, interleukin-10; TNF-α, tumor necrosis factor-α; 
IFN-γ: interferon-γ. 

 
 

Table S3 Demographic and Clinical Characteristics of 31 Moderate Patients With COVID-19 

Sample ID Group Age Gender 
Antibiotic 
treatment 

Antiviral  
treatment   Probiotics given  

Fecal 
RNA Outcomes 

20S6810891 No fever 27 Female Moxifloxacin Arbidol+Interferon None Negative Discharged 
20S6810892 No fever 69 Female Moxifloxacin Arbidol+Interferon Bacillus subtilis Negative Discharged 
20S6810893 No fever 81 Male Moxifloxacin Lopinavir/ritonavir+Arbidol+Interferon Bacillus subtilis Negative Discharged 
20S6810894 No fever 32 Female Moxifloxacin Arbidol+Interferon None Negative Discharged 
20S6810895 No fever 53 Female Moxifloxacin Arbidol+Interferon Bacillus subtilis Negative Discharged 
20S6810896 Fever 30 Male Moxifloxacin Lopinavir/ritonavir+Arbidol+Interferon Bacillus subtilis Negative Discharged 
20S6810898 Fever 35 Female Moxifloxacin Arbidol+Interferon+Valacyclovir Bacillus subtilis Negative Discharged 
20S6810899 Fever 78 Female Moxifloxacin Arbidol+Interferon None Negative Discharged 
20S6810901 Fever 41 Female Moxifloxacin Lopinavir/ritonavir+Arbidol+Interferon Bifidobacterium+Saccharomyces boulardii Positive Discharged 
20S6810903 Fever 30 Female Moxifloxacin Arbidol+Interferon Bifidobacterium+Saccharomyces boulardii Positive Discharged 
20S6810904 Fever 41 Female Moxifloxacin Arbidol+Interferon Bacillus subtilis Negative Discharged 
20S6810905 Fever 29 Male Moxifloxacin Arbidol+Interferon None Positive Discharged 



20S6810906 No fever 29 Female Moxifloxacin Arbidol+Interferon None Negative Discharged 
20S6810907 Fever 29 Female Moxifloxacin Arbidol+Interferon None Negative Discharged 
20S6810908 No fever 32 Female Moxifloxacin Arbidol+Interferon None Negative Discharged 
20S6810910 Fever 57 Male Moxifloxacin Lopinavir/ritonavir None Negative Discharged 
20S6810911 No fever 29 Male Moxifloxacin Arbidol+Interferon None Negative Discharged 
20S6810912 Fever 27 Male Moxifloxacin Arbidol+Interferon None Negative Discharged 
20S6810913 Fever 33 Male Moxifloxacin Arbidol+Interferon Bifidobacterium Negative Discharged 
20S6810914 Fever 27 Male Moxifloxacin Arbidol+Interferon None Negative Discharged 
20S6810915 Fever 28 Female Moxifloxacin Arbidol+Interferon None Negative Discharged 
20S6810919 Fever 80 Female Moxifloxacin Arbidol+Interferon None Negative Discharged 
20S6810922 Fever 27 Female Moxifloxacin Lopinavir/ritonavir+Interferon Bacillus subtilis Negative Discharged 
20S6810923 Fever 53 Female Moxifloxacin Lopinavir/ritonavir+Arbidol+Interferon None Positive Discharged 
20S6810926 Fever 37 Female Moxifloxacin Arbidol+Interferon Bifidobacterium Negative Discharged 
20S6810928 Fever 36 Male Moxifloxacin Arbidol+Interferon None Negative Discharged 
20S6810929 No fever 37 Female Moxifloxacin Arbidol+Interferon None Negative Discharged 
20S6810930 Fever 25 Male Moxifloxacin Oseltamivir None Negative Discharged 
20S6810931 No fever 26 Male Moxifloxacin Arbidol+Interferon None Negative Discharged 
20S6810932 Fever 36 Female Moxifloxacin Arbidol None Negative Discharged 
20S6810934 No fever 23 Female Moxifloxacin Arbidol+Interferon None Negative Discharged 

 
 

                Table S4 Summary of metagenomic sequencing and assembly data 

(1) Data production 
Sample name #of raw bases #of clean1 bases Clean1/Raw(%) # of clean2 bases(Removehost) Clean2/Raw(%) 
20S6810891 12425937900 10162166700 81.78 9852253500 79.29 
20S6810892 16038504300 14237085600 88.77 14217409500 88.65 



20S6810893 15512651700 14250732300 91.87 14191925400 91.49 
20S6810894 17283049500 13842289800 80.09 13834817700 80.05 
20S6810895 14520228600 12721448100 87.61 12704408700 87.49 
20S6810896 15809560500 13660806300 86.41 13651501200 86.35 
20S6810898 16301430600 14147005500 86.78 14136585900 86.72 
20S6810899 11103236700 9824984400 88.49 9811631700 88.37 
20S6810901 12477560100 11766295200 94.3 11762106900 94.27 
20S6810903 16827883800 10736794500 63.8 10729592100 63.76 
20S6810904 18639768600 10655961300 57.17 10648803900 57.13 
20S6810905 14129396700 11290801200 79.91 11287927200 79.89 
20S6810906 19982398800 14290217100 71.51 13772682300 68.92 
20S6810907 12614974800 10557186300 83.69 10302218700 81.67 
20S6810908 12242692500 10362605400 84.64 10350664800 84.55 
20S6810910 12572998500 11018219700 87.63 11015791200 87.61 
20S6810911 18396352200 12504174000 67.97 12466479300 67.77 
20S6810912 12855406200 9961473300 77.49 9960360000 77.48 
20S6810913 24950393700 11855889300 47.52 11814961800 47.35 
20S6810914 13668883500 10731648600 78.51 10725871200 78.47 
20S6810915 12510436500 11784891000 94.2 11757760200 93.98 
20S6810919 11208740700 10512816600 93.79 10506837000 93.74 
20S6810922 11279040300 10331397300 91.6 10327855800 91.57 
20S6810923 10377462600 9586189200 92.38 9580124700 92.32 
20S6810926 19698518400 11379651000 57.77 11372426700 57.73 
20S6810928 11938086000 11249300400 94.23 11248241100 94.22 
20S6810929 14963561400 10415182800 69.6 10401864600 69.51 
20S6810930 12066258900 10380198600 86.03 10138759800 84.03 



20S6810931 11434135500 10128707700 88.58 10043316300 87.84 
20S6810932 13756653000 11258200200 81.84 11146179300 81.02 
20S6810934 12370901700 10629395100 85.92 10622846400 85.87 

 
(2) Single-sample assembly 

Sample Software 
Contig 

Number 
Assembly Length 

(bp) 
N50 (bp) N90 (bp) Max (bp) Min (bp) 

Average 
Size (bp) 

Mapping 
Rate(%) 

20S6810891 Megahit 81827 150902514 5459 567 248237 300 1844 77.56 
20S6810892 Megahit 112932 152674653 3392 453 166568 300 1351 80.88 
20S6810893 Megahit 151510 246510018 5037 511 197740 300 1627 83.07 
20S6810894 Megahit 93600 135562745 3279 485 209411 300 1448 77.82 
20S6810895 Megahit 111845 193722620 5087 544 350737 300 1732 79.64 
20S6810896 Megahit 128277 187185163 4198 478 231948 300 1459 77.01 
20S6810898 Megahit 119303 145420829 2581 430 311990 300 1218 75.22 
20S6810899 Megahit 29561 48260621 5293 542 144395 300 1632 83.11 
20S6810901 Megahit 29206 72415795 13483 729 151216 300 2479 87.85 
20S6810903 Megahit 62973 101143970 5260 482 272106 300 1606 77.22 
20S6810904 Megahit 56704 102185321 5582 563 181804 300 1802 72.5 
20S6810905 Megahit 51074 91262555 7597 518 212471 300 1786 78 
20S6810906 Megahit 152112 202489434 3646 422 180134 300 1331 66.84 
20S6810907 Megahit 38628 67373019 6014 521 154445 300 1744 81.27 
20S6810908 Megahit 41291 72792284 7854 519 259737 300 1762 79.52 
20S6810910 Megahit 17287 42387615 9809 731 225936 300 2451 83.8 
20S6810911 Megahit 68837 110832446 8319 471 196603 300 1610 70.45 
20S6810912 Megahit 46141 78479536 5620 528 184666 300 1700 80.19 
20S6810913 Megahit 97553 118772193 2282 432 182476 300 1217 58.4 



20S6810914 Megahit 110231 155391766 4181 451 273305 300 1409 65.63 
20S6810915 Megahit 54268 102035196 8337 548 335326 300 1880 75.1 
20S6810919 Megahit 7363 30346875 23442 1721 262214 300 4121 76.53 
20S6810922 Megahit 11556 14275341 7000 402 194553 300 1235 73.28 
20S6810923 Megahit 2710 5541395 10973 467 84707 300 2044 76.6 
20S6810926 Megahit 50950 47151447 1205 391 98552 300 925 58.16 
20S6810928 Megahit 26308 59863184 9568 661 276127 300 2275 80.86 
20S6810929 Megahit 25032 59260200 10329 713 269101 300 2367 72.73 
20S6810930 Megahit 76878 109728708 3815 461 185158 300 1427 66.14 
20S6810931 Megahit 46963 40529266 1036 374 121527 300 863 57.95 
20S6810932 Megahit 149939 200719901 3003 457 184887 300 1338 69.01 
20S6810934 Megahit 120174 156211214 2576 461 210235 300 1299 68.78 

 
 

Table S5 Significantly different phylum identified in fever patients and non-fever patients using metagenomic sequencing method 

 
P.value fdr.value Fever.mean (%) No fever.mean (%) Fever/No fever 

Ascomycota 0.009457027 0.085113246 0.005585102 0.001370983 4.073793166 
Bacteroidetes 0.054393717 0.244771728 0.036263664 0.10612039 0.341721924 
Fusobacteria 0.099770007 0.293529639 0.001347921 0.004007977 0.336309481 
Verrucomicrobia 0.130457617 0.293529639 0.025728965 0.072919232 0.35284197 
Firmicutes 0.2976028 0.4464042 0.709656209 0.60668651 1.169724722 
Actinobacteria 0.476124504 0.612160077 0.07189433 0.069956023 1.027707508 
Proteobacteria 0.951432945 0.951432945 0.149504384 0.138935985 1.076066674 

 
 

Table S6 Significantly different genus identified in fever patients and non-fever patients using metagenomic sequencing method 



 
P.value fdr.value Fever.mean (%) No fever.mean (%) Fever/No fever 

Enterococcus 0.00236054 0.16287726 0.214216208 0.000785619 272.6717429 
Citrobacter 0.016899142 0.357050691 0.016032533 6.01E-06 2668.789576 
Saccharomyces 0.027318739 0.357050691 0.003571901 0.001496538 2.38677511 
Haemophilus 0.034242789 0.357050691 0.005551527 3.61E-05 153.9681138 
Parasutterella 0.039151601 0.357050691 2.20E-05 7.04E-05 0.312393971 
Gordonibacter 0.044185566 0.357050691 2.28E-05 0.000806483 0.028267628 
Alistipes 0.050152134 0.357050691 8.35E-05 0.006167469 0.013537736 
Prevotella 0.050417546 0.357050691 0.001206511 0.008221848 0.146744484 
Flavonifractor 0.051746477 0.357050691 1.54E-06 0.000589119 0.002615037 
Hafnia 0.051746477 0.357050691 0.000802772 0 Inf 
Adlercreutzia 0.072228043 0.400210005 0.001613088 0.002815818 0.572866672 
Raoultella 0.081804547 0.400210005 0.000133903 0 Inf 
Roseburia 0.083124635 0.400210005 0.003076829 0.002734189 1.125316792 
Corynebacterium 0.086282215 0.400210005 4.57E-05 2.55E-05 1.79512161 
Parabacteroides 0.09296646 0.400210005 0.000889546 0.012661139 0.070257943 
Finegoldia 0.09589156 0.400210005 2.54E-06 9.88E-06 0.256935957 
Fusobacterium 0.099770007 0.400210005 0.001402452 0.004545016 0.308569291 

 
 
Table S7 Significantly different species identified in fever patients and non-fever patients using metagenomic sequencing method 

 
P.value fdr.value Fever.mean (%) No fever.mean (%) Fever/No fever 

Alistipes_shahii 0.017618744 0.273872004 0 0.000457974 0 
Lachnospiraceae_bacterium_7_1_58FAA 0.017618744 0.273872004 0 0.00013113 0 
Erysipelotrichaceae_bacterium_6_1_45 0.000744739 0.062534832 1.21E-06 0.001983065 0.000607722 
Bacteroides_thetaiotaomicron 0.004966691 0.268201322 5.55E-05 0.01159757 0.004784284 



Bacteroides_fragilis 0.000868539 0.062534832 7.96E-05 0.008719527 0.009123212 
Bacteroides_cellulosilyticus 0.028415496 0.340985951 1.22E-05 0.001306143 0.009302513 
Bacteroides_xylanisolvens 0.049536548 0.397000419 7.43E-05 0.007962213 0.009329744 
Lachnospiraceae_bacterium_3_1_57FAA_CT1 0.02241383 0.302586699 6.29E-05 0.00077074 0.081632172 
Eubacterium_ramulus 0.039076106 0.367684598 0.001158789 0.009129594 0.126926704 
Parasutterella_excrementihominis 0.039151601 0.367684598 2.10E-05 6.41E-05 0.327733676 
Bacteroides_vulgatus 0.018226198 0.273872004 0.008270795 0.024223052 0.341443124 
Anaerostipes_hadrus 0.012181261 0.273872004 0.001421167 0.00277444 0.51223547 
Burkholderiales_bacterium_1_1_47 0.039151601 0.367684598 3.42E-05 5.66E-05 0.604265708 
Lachnospiraceae_bacterium_5_1_63FAA 0.017723526 0.273872004 0.004638011 0.007305155 0.634895647 
Lachnospiraceae_bacterium_2_1_58FAA 0.007946666 0.273872004 0.009709373 0.01368675 0.709399442 
Clostridium_bolteae 0.043362636 0.390263728 0.01795469 0.01396511 1.285681968 
Saccharomyces_cerevisiae 0.027318739 0.340985951 0.002840406 0.001339963 2.119764248 
Haemophilus_parainfluenzae 0.038342451 0.367684598 0.005212127 3.36E-05 155.2732724 
Citrobacter_freundii 0.016899142 0.273872004 0.007722607 3.80E-06 2032.265452 
Citrobacter_unclassified 0.016899142 0.273872004 0.007377907 2.13E-06 3468.248355 
Enterococcus_faecalis 0.000454545 0.062534832 0.137730834 1.65E-05 8358.942875 
Enterobacteriaceae_bacterium_9_2_54FAA 0.032166325 0.36568033 9.94E-05 0 Inf 

 
 

Table S8 Differential epitopes from gut microbiota in COVID-19 patients with and without fever 
Epitope P.value fdr.value Fever.mean No fever.mean Fever/No fever 
ENNSWTRVAFAGLKFQDVGS 0.005129359 0.647170804 0 0.020683209 0 
QYQGKNGNPSGEGFTSGVTN 0.005129359 0.647170804 0 0.267451958 0 
DVDGDQTYMRLGFKGETQVT 0.017618744 0.647170804 0 0.023437578 0 
RKHRIEDAVRNAKAAVEEGIVAG 0.017618744 0.647170804 0 0.009209809 0 



NLGRGYDDEDILKYVDVGAT 0.045349911 0.647170804 0.099518545 0.235456105 0.422662837 
MSKEKFERTKPHVNVGTIGHVDHGK 0.03957036 0.647170804 38.20512554 28.58613374 1.336491527 
LLGRQVGVPYIIVFLNKCDMVDDEEL 0.028520397 0.647170804 22.43323237 16.20041817 1.384731686 
DCPGHADYVKNMITGAAQMDGAILV 0.006260582 0.647170804 33.65556495 23.75399444 1.416838125 
TCAFIDAEHALDPIYARKLGVDIDNLLCSQPDTGEQALE 0.028520397 0.647170804 27.76056131 19.54276598 1.420503184 
PHTDFESEVYVLSKDEGGRHTPFFK 0.008264472 0.647170804 20.65065079 14.48248971 1.425904744 
VDDEELLELVEMEVRELLSQYDFPG 0.017877059 0.647170804 22.99170888 15.80337582 1.454860603 
TPFFKGYRPQFYFRTTDVTGTIELP 0.004690506 0.647170804 31.68665896 21.42595757 1.478891147 
EVASKTADKAGDGTTTATVLAEAIYTEGLR 0.010795335 0.647170804 5.790091921 3.100946247 1.867201641 
IAKLENPYILITDKKVSSIKDILPILEEIM 0.010795335 0.647170804 9.131934968 4.811669916 1.897872283 
LPTLVLNKIRGTFNVVAVKAPGFGDRRKAM 0.025462325 0.647170804 11.793858 5.125791682 2.300885157 
GTKREEIERGQVLAKPGSITPHTDF 0.028520397 0.647170804 8.587387673 3.62440814 2.369321374 
DEVEIVGIKDTAKTTVTGVEMFRKL 0.02188803 0.647170804 3.72832699 0.775209055 4.809447163 
DPVKVTRIALQNAVSVSSMLLTTEAVIYDV 0.037660691 0.647170804 1.824109704 0.144854579 12.59269618 
VNDKFALGAGMNVNFGLKSEYDDSYDAGVFGGKTD 0.036304331 0.647170804 0.127793756 0.003944579 32.39731174 
EFKLPDIGEGIHEGEIVKWFIQPGDKVEEDQS 0.017669978 0.647170804 10.78573277 0.043453032 248.2158833 
KGAVVFFYPKDFTFVCPSEIIAFD 0.006733476 0.647170804 0.728566106 0 Inf 
LVVQLAQRAWPIELVVCADGA 0.032166325 0.647170804 0.562741385 0 Inf 
RMPQHDPALLRVQNISSSEL 0.032166325 0.647170804 0.082764713 0 Inf 
VASKTADEAGDGTTTATVLAYGVFKEGLRN 0.032166325 0.647170804 0.013618949 0 Inf 
KTDMVYLQTFDFNELKRIKTELLPQ 0.032166325 0.647170804 0.052037902 0 Inf 
TGEYVQILDAHAAYLNATPAAKVLVE 0.032166325 0.647170804 0.056329655 0 Inf 
VNQMYDALLNKSGATGVFTD 0.032166325 0.647170804 0.059367851 0 Inf 

 
 

Table S9 Enriched KEGG pathways in fever patients 



Pathway_id Level1 Level2 Level3 Reportscore 
map02040 Cellular Processes  Cell motility  Flagellar assembly -5.297205002 
map02030 Cellular Processes  Cell motility  Bacterial chemotaxis -4.135443586 
map02024 Cellular Processes  Cellular community - prokaryotes  Quorum sensing -2.721972022 
map02026 Cellular Processes  Cellular community - prokaryotes  Biofilm formation - Escherichia coli -4.583037248 
map05111 Cellular Processes  Cellular community - prokaryotes  Biofilm formation - Vibrio cholerae -3.17696451 
map02025 Cellular Processes  Cellular community - prokaryotes  Biofilm formation - Pseudomonas aeruginosa -2.407259513 

map02060 
Environmental Information 
Processing 

 Membrane transport  Phosphotransferase system (PTS) -1.872330547 

map02010 
Environmental Information 
Processing 

 Membrane transport  ABC transporters -3.663114905 

map03070 
Environmental Information 
Processing 

 Membrane transport  Bacterial secretion system -2.146100619 

map02020 
Environmental Information 
Processing 

 Signal transduction  Two-component system -11.46669556 

map01502 Human Diseases  Drug resistance: Antimicrobial  Vancomycin resistance -2.629133494 
map01501 Human Diseases  Drug resistance: Antimicrobial  beta-Lactam resistance -1.966980109 
map01503 Human Diseases  Drug resistance: Antimicrobial  Cationic antimicrobial peptide (CAMP) resistance -3.836538787 
map00750 Metabolism  Metabolism of cofactors and vitamins  Vitamin B6 metabolism -2.888595453 
map00620 Metabolism  Carbohydrate metabolism  Pyruvate metabolism -3.164075115 
map00260 Metabolism  Amino acid metabolism  Glycine, serine and threonine metabolism -2.35809565 
map01200 Metabolism  Global and overview maps  Carbon metabolism -6.785447267 
map00860 Metabolism  Metabolism of cofactors and vitamins  Porphyrin and chlorophyll metabolism -2.521153987 
map00052 Metabolism  Carbohydrate metabolism  Galactose metabolism -3.188138255 
map00910 Metabolism  Energy metabolism  Nitrogen metabolism -2.005209158 
map01230 Metabolism  Global and overview maps  Biosynthesis of amino acids -2.324787424 



map00720 Metabolism  Energy metabolism  Carbon fixation pathways in prokaryotes -4.965277727 
map00040 Metabolism  Carbohydrate metabolism  Pentose and glucuronate interconversions -2.796043765 
map00572 Metabolism  Glycan biosynthesis and metabolism  Arabinogalactan biosynthesis - Mycobacterium -1.847678176 
map00650 Metabolism  Carbohydrate metabolism  Butanoate metabolism -6.650934797 
map00920 Metabolism  Energy metabolism  Sulfur metabolism -4.443212712 
map00640 Metabolism  Carbohydrate metabolism  Propanoate metabolism -3.591181659 
map00400 Metabolism  Amino acid metabolism  Phenylalanine, tyrosine and tryptophan biosynthesis -1.746503278 
map00030 Metabolism  Carbohydrate metabolism  Pentose phosphate pathway -2.489976891 
map01053 Metabolism  Metabolism of terpenoids and polyketides  Biosynthesis of siderophore group nonribosomal peptides -3.982972131 
map00121 Metabolism  Lipid metabolism  Secondary bile acid biosynthesis -2.158576931 
map00531 Metabolism  Glycan biosynthesis and metabolism  Glycosaminoglycan degradation -3.537275132 
map01120 Metabolism  Global and overview maps  Microbial metabolism in diverse environments -9.244249957 
map00053 Metabolism  Carbohydrate metabolism  Ascorbate and aldarate metabolism -2.561259489 
map00330 Metabolism  Amino acid metabolism  Arginine and proline metabolism -2.124584576 
map00440 Metabolism  Metabolism of other amino acids  Phosphonate and phosphinate metabolism -2.719482882 

map00633 Metabolism 
 Xenobiotics biodegradation and 

metabolism 
 Nitrotoluene degradation -3.993973779 

map00051 Metabolism  Carbohydrate metabolism  Fructose and mannose metabolism -5.124275546 
map00520 Metabolism  Carbohydrate metabolism  Amino sugar and nucleotide sugar metabolism -5.806271903 

map00643 Metabolism 
 Xenobiotics biodegradation and 

metabolism 
 Styrene degradation -2.388216887 

map00930 Metabolism 
 Xenobiotics biodegradation and 

metabolism 
 Caprolactam degradation -2.580756297 

map00740 Metabolism  Metabolism of cofactors and vitamins  Riboflavin metabolism -2.63385266 
map00010 Metabolism  Carbohydrate metabolism  Glycolysis / Gluconeogenesis -3.780979812 
map00680 Metabolism  Energy metabolism  Methane metabolism -6.853293681 



map00790 Metabolism  Metabolism of cofactors and vitamins  Folate biosynthesis -2.144040278 
map00472 Metabolism  Metabolism of other amino acids  D-Arginine and D-ornithine metabolism -2.263417306 
map00310 Metabolism  Amino acid metabolism  Lysine degradation -4.48095489 
map01110 Metabolism  Global and overview maps  Biosynthesis of secondary metabolites -4.69804933 
map00500 Metabolism  Carbohydrate metabolism  Starch and sucrose metabolism -1.934784836 
map00020 Metabolism  Carbohydrate metabolism  Citrate cycle (TCA cycle) -4.592377458 
map00340 Metabolism  Amino acid metabolism  Histidine metabolism -3.273408059 
map01130 Metabolism  Global and overview maps  Biosynthesis of antibiotics -4.695502474 
map00630 Metabolism  Carbohydrate metabolism  Glyoxylate and dicarboxylate metabolism -3.733516717 
map01100 Metabolism  Global and overview maps  Metabolic pathways -8.833420701 
map00511 Metabolism  Glycan biosynthesis and metabolism  Other glycan degradation -2.758009834 
map00540 Metabolism  Glycan biosynthesis and metabolism  Lipopolysaccharide biosynthesis -5.872765567 

 
 

Table S10 Enriched KEGG pathways in non-fever patients 
Pathway_id Level1 Level2 Level3 Reportscore 
map04138 Cellular Processes  Transport and catabolism  Autophagy - yeast 9.694601445 
map04146 Cellular Processes  Transport and catabolism  Peroxisome 2.689914712 
map04113 Cellular Processes  Cell growth and death  Meiosis - yeast 11.13451814 
map04136 Cellular Processes  Transport and catabolism  Autophagy - other 4.612965523 
map04111 Cellular Processes  Cell growth and death  Cell cycle - yeast 12.16162827 
map04144 Cellular Processes  Transport and catabolism  Endocytosis 7.311971524 
map04139 Cellular Processes  Transport and catabolism  Mitophagy - yeast 6.1535765 
map04145 Cellular Processes  Transport and catabolism  Phagosome 4.709290327 

map04011 
Environmental 
Information Processing 

 Signal transduction  MAPK signaling pathway - yeast 10.14031244 



map04392 
Environmental 
Information Processing 

 Signal transduction  Hippo signaling pathway - multiple species 2.872602293 

map04070 
Environmental 
Information Processing 

 Signal transduction  Phosphatidylinositol signaling system 4.424817341 

map03440 
Genetic Information 
Processing 

 Replication and repair  Homologous recombination 3.100677062 

map03420 
Genetic Information 
Processing 

 Replication and repair  Nucleotide excision repair 5.959268899 

map03015 
Genetic Information 
Processing 

 Translation  mRNA surveillance pathway 6.872603627 

map00970 
Genetic Information 
Processing 

 Translation  Aminoacyl-tRNA biosynthesis 2.199974505 

map03020 
Genetic Information 
Processing 

 Transcription  RNA polymerase 4.731612036 

map03010 
Genetic Information 
Processing 

 Translation  Ribosome 4.0897822 

map03022 
Genetic Information 
Processing 

 Transcription  Basal transcription factors 5.363639625 

map03030 
Genetic Information 
Processing 

 Replication and repair  DNA replication 4.378226286 

map04141 
Genetic Information 
Processing 

 Folding, sorting and degradation  Protein processing in endoplasmic reticulum 8.080789553 

map03430 
Genetic Information 
Processing 

 Replication and repair  Mismatch repair 3.119831359 

map03018 
Genetic Information 
Processing 

 Folding, sorting and degradation  RNA degradation 5.465371359 



map03013 
Genetic Information 
Processing 

 Translation  RNA transport 9.49748604 

map03040 
Genetic Information 
Processing 

 Transcription  Spliceosome 6.976136857 

map03008 
Genetic Information 
Processing 

 Translation  Ribosome biogenesis in eukaryotes 8.793649922 

map04120 
Genetic Information 
Processing 

 Folding, sorting and degradation  Ubiquitin mediated proteolysis 7.168484251 

map03410 
Genetic Information 
Processing 

 Replication and repair  Base excision repair 2.012584732 

map03050 
Genetic Information 
Processing 

 Folding, sorting and degradation  Proteasome 5.77765613 

map04130 
Genetic Information 
Processing 

 Folding, sorting and degradation  SNARE interactions in vesicular transport 3.277174999 

map00513 Metabolism  Glycan biosynthesis and metabolism  Various types of N-glycan biosynthesis 4.805191928 
map00100 Metabolism  Lipid metabolism  Steroid biosynthesis 4.198115654 
map00561 Metabolism  Lipid metabolism  Glycerolipid metabolism 1.891647945 
map00563 Metabolism  Glycan biosynthesis and metabolism  Glycosylphosphatidylinositol (GPI)-anchor biosynthesis 4.966472974 
map00510 Metabolism  Glycan biosynthesis and metabolism  N-Glycan biosynthesis 3.917177134 
map00562 Metabolism  Carbohydrate metabolism  Inositol phosphate metabolism 2.683621115 
map00564 Metabolism  Lipid metabolism  Glycerophospholipid metabolism 2.284983976 
map01040 Metabolism  Lipid metabolism  Biosynthesis of unsaturated fatty acids 2.08023272 
map00062 Metabolism  Lipid metabolism  Fatty acid elongation 2.429513978 
map04213 Organismal Systems  Aging  Longevity regulating pathway - multiple species 3.808666849 

 
 



Figure S1 The heatmap at the species level showed the composition of the gut microbiota in fever and non-fever patients. 

 


