
Figure S1. Multiple qPCR standard curves for FluA, FluB, RSV, and HRV. 

FluA: E=106.1%, R^2=0.994, Slope=-3.185, y-int=40.674
FluB: E=106.5%, R^2=0.996, Slope=-3.175, y-int=39.652
RSV: E=107.0%, R^2=0.991, Slope=-3.164, y-int=38.915
HRV: E=110.9%, R^2=0.995, Slope=-3.086, y-int=39.393
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Figure S2. Reads count and proportions of microbiota in sequencing profiles. (A) Microbial reads 

count in 16S rRNA gene sequencing data. (B) The proportions of microbiota in 16S rRNA gene 

sequencing data. (C) Microbial and human reads count in metagenomic sequencing data. 
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Figure S3. The variation of microbial composition between virus-positive and negative groups. 
PCoA based on Bray-Curtis distances was analyzed, and PERMANOVA was used to evaluate the 
variation
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PWY-5005: biotin biosynthesis II
PWY-5154: L-arginine biosynthesis III (via N-acetyl-L-citrulline)
PWY-5791: 1,4-dihydroxy-2-naphthoate biosynthesis II (plants)
PWY-5837: 1,4-dihydroxy-2-naphthoate biosynthesis I
PWY0-1586: peptidoglycan maturation (meso-diaminopimelate containing)
ARG+POLYAMINE-SYN: superpathway of arginine and polyamine biosynthesis
P185-PWY: formaldehyde assimilation III (dihydroxyacetone cycle)
PWY-5897: superpathway of menaquinol-11 biosynthesis
PWY-5898: superpathway of menaquinol-12 biosynthesis
PWY-5899: superpathway of menaquinol-13 biosynthesis
PWY-7282: 4-amino-2-methyl-5-phosphomethylpyrimidine biosynthesis (yeast)
PWY-6737: starch degradation V
PWY-4242: pantothenate and coenzyme A biosynthesis III
THISYN-PWY: superpathway of thiamin diphosphate biosynthesis I
PWY-6895: superpathway of thiamin diphosphate biosynthesis II
PWY-6892: thiazole biosynthesis I (E. coli)
PWY-7268: NAD/NADP-NADH/NADPH cytosolic interconversion (yeast)
PWY-5840: superpathway of menaquinol-7 biosynthesis
POLYAMSYN-PWY: superpathway of polyamine biosynthesis I
SULFATE-CYS-PWY: superpathway of sulfate assimilation and cysteine biosynthesis
P42-PWY: incomplete reductive TCA cycle
PANTOSYN-PWY: pantothenate and coenzyme A biosynthesis I
PWY-6147: 6-hydroxymethyl-dihydropterin diphosphate biosynthesis I
COA-PWY: coenzyme A biosynthesis I
PWY-6897: thiamin salvage II
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Figure  S4.  The differential  genera, pathway,  and  ARGs  between  health and  FluA, FluB  or  FluAB 
group.  (A)  Compared  to  healthy controls,  the  functional  pathways  (MetaCyc  database)  with
significant  differences  in  virus  infection were  calculated.  The  number  and color  represent  the  fold 
change  relative to  the  control  group.  Blank  blocks  indicate no  significant  difference. (B)  The 
number  of  antibiotic  resistance genes  (ARGs)  based  on  metagenomic data  was  used  to  evaluate 
the diversity of  ARGs,  and  the variation between  the  infected and  healthy groups  was  counted  by 
Kruskal-Wallis test and  Wilcoxon  test with subsequent Bonferroni correction. (C)  Significantly 
different  resistance  genes  compared  to healthy  controls were shown.  (D)  LEfSe  was  used  to 
calculate  the different  genera between healthand FluA, FluB,  orFluAB  participants,  respectively.
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Figure  S5.  The  relative abundance difference of  potential  pathogens  between  infected  and healthy 
subjects.  (A)  Nine pathogenic  species  (in  the blue circle)  were  identified  in  the oropharyngeal
samples  based  on  metagenomics  sequencing  analysis.  (B)  Kruskal-Wallis test and Wilcoxon test  
was  used  to calculate  the relative abundance difference of  nine pathogens  between  the  infected 
and  the  healthy  subjects.



 

Figure S6. The growth rate of potential pathogens (in the blue circle) was detected based on 
metagenomics sequencing analysis.  
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