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16S analysis library size 
A median of 38,677 reads (IQR 22,206-63,040) shared across 874 genera were sequenced in 
the 1304 samples undergoing bacterial community analysis. 
 

 
Figure illustrates raw library sizes of samples (blue) and controls (red) prior to rarefaction and analysis. Each point represents an 
individual sample. Library size is expressed on a log scale (y axis) with libraries arranged in increasing size order along the x axis 

 
Pairwise comparison 16S analysis read depth between samples and controls 
  

Seq – control Kit – control Samples 

Kit – control 1 - - 

Samples < 0.0001 0.005 - 

Seq + control 0.00031 0.003 0.48 

 
Table shows results of pairwise Wilcoxon test comparing mean library size of samples and controls performed in the 16S rRNA 
sequencing analysis of the MAGPIE analysis cohort. P values are corrected for multiple hypothesis testing using the method of 

Bonferroni. This comparison is visualized in the figure below where boxes are coloured by sample (dark) or control (light) status. Limits 
of the boxes extend to the 1st and 3rd quartiles. The centre line marks the median. Whiskers extend to the full range of the data, 

excluding outliers. 

 
Boxplot 16S analysis library size between samples and controls 
Samples contained significantly more reads than controls (KW test; P < 0.0001) 
 

 

Control compositions were also significantly different to samples (ANOSIM[999 perms] R2 = 
0.14, P = 0.002) 
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Prevalence of VOC features identified 
 

VOC Feature Count Prevalence (%) 

Hexanal 289 91.17 

Acetic-acid 283 89.27 

Nonanal 263 82.97 

3-methylbutanal 253 79.81 

Heptanal 245 77.29 

Heptan-4-one 232 73.19 

Butane-2-3-dione 231 72.87 

Octanal 228 71.92 

2-Methylbutanal 219 69.09 

2-Pentylfuran 218 68.77 

Oct-1-en-3-ol 200 63.09 

3-Methylbutanoic-acid 194 61.20 

2-Ethylhexan-1-ol 193 60.88 

6-Methylhept-5-en-2-one 192 60.57 

Heptan-2-one 191 60.25 

3-Hydroxybutan-2-one 171 53.94 

Propan-1-ol 168 53.00 

Propanoic-acid 167 52.68 

2-Methylbutanoic-acid 166 52.37 

Benzaldehyde 166 52.37 

Pentan-1-ol 162 51.10 

Propan-2-one 148 46.69 

2-Phenylacetaldehyde 140 44.16 

Butanoic-acid 139 43.85 

Ethyl-acetate 127 40.06 

2-Methylpropanal 124 39.12 

Ethanol 123 38.80 

Propyl-acetate 122 38.49 

Methyl--Z--N-hydroxybenzenecarboximidate 122 38.49 

Propyl-propanoate 115 36.28 

Ethyl-propanoate 112 35.33 

4R-1-methyl-4-prop-1-en-2-ylcyclohexene 105 33.12 

Hexan-1-ol 104 32.81 

Ethylbenzene 92 29.02 

1-4-Xylene 89 28.08 

2-Ethyl-Furan 85 26.81 

 
Table highlights prevalence of 36 VOC features present >25% samples across MAGPIE analysis cohort.

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Arch Dis Child Fetal Neonatal Ed

 doi: 10.1136/archdischild-2022-324477–279.:272 108 2023;Arch Dis Child Fetal Neonatal Ed, et al. Young G



 5 

Corrected alpha diversity comparisons per individual analysis mode 
 

Bacterial diversity 

(Shannon) 
       

  
Timepoint Lactoferrin  NICU Site Feed type 

Health 

status 

Gestational 

age 
Birthweight 

Chisq 49.7165 0.3916 11.3684 1.3312 0.3398 0.0087 5.273 

Df 4 1 12 2 1 1 1 

Pr(>Chisq) 4.14E-10 0.53147 0.49764 0.51397 0.55997 0.92565 0.02166* 

VIF 1.01 1.02 1.02 1.07 1.14 2.06 2.08 

                

Bacterial richness        

  
Timepoint Lactoferrin  NICU Site Feed type 

Health 

status 

Gestational 

age 
Birthweight 

Chisq 23.9593 0.9707 11.8143 2.1751 1.7163 0.0636 1.4256 

Df 4 1 12 2 1 1 1 

Pr(>Chisq) 8.14E-5 0.3245 0.4607 0.3370 0.1902 0.8009 0.2325 

VIF 1.02 1.02 1.03 1.08 1.15 2.09 2.10 

                

VOCs        

  
Timepoint Lactoferrin  NICU Site Feed type 

Health 

status 

Gestational 

age 
Birthweight 

Chisq 88.6248 0.0037 19.4176 1.8814 2.5843 1.4503 1.6471 

Df 4 1 11 2 1 N/A N/A 

Pr(>Chisq) <2e-16 0.9514 0.054 0.3903 0.1079 0.2285 0.1993 

VIF 1.08 1.10 1.07 1.16 1.27 2.36 2.39 

                

Metbolites (s)        

  
Timepoint Lactoferrin  NICU Site Feed type 

Health 

status 

Gestational 

age 
Birthweight 

Chisq 22.1221 2.276 51.5225 6.5257 5.1053 0.6661 0.4842 

Df 4 1 12 3 1 1 1 

Pr(>Chisq) 1.90E-04 0.1313886 7.532E-07 0.0886546 0.0238534 0.4144098 0.4865356 

VIF 1.10 1.11 1.08 1.24 1.31 2.58 2.51 

                

Metabolites (u)        

  
Timepoint Lactoferrin  NICU Site Feed type 

Health 

status 

Gestational 

age 
Birthweight 

Chisq 10.9917 0.4689 11.1489 4.8315 0.0734 0.4215 1.7629 

Df 4.00E+00 1 11 3 1 1 1 

Pr(>Chisq) 0.02666 0.49348 0.43087 0.18456 0.78642 0.5162 0.18427 

VIF 1.09 1.08 1.08 1.16 1.31 2.81 2.60 

 
 

Table presents significant associations between each clinical variable recorded and alpha diversity measures across each analysis 
mode utilized per sample. Significant relationships are highlighted in bold & colour according to the analysis mode used. Collinear 

variables were identified using VIF scores as explained in Supplementary methods. Collinear variables with significant relationships are 
depicted with an asterisk.
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Corrected beta diversity comparisons per individual analysis mode 
 

 
 

Table presents significant associations between each clinical variable recorded and beta diversity measures across each analysis mode utilized per sample. Significant relationships are highlighted with astrices 
(P <0.05 = *; P<0.01 = **; P<0.001 = ***)
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Kruskal-wallis test: Concordant Vs Discordant siblings average sample composition dissimilarity 
 

 
 

No significant differences observed between within group sample compositions of sibling groups who were concordant or 
discordant for lactoferrin supplementation.  

 
Sitewise MaAsLin results: Number of Significantly discriminant features between lactoferrin and 
placebo samples in each analysis mode 
 

        

    Lactoferrin Placebo       
Discriminant 
features           

No discriminant 
features 

Bacteria             

  
Single 

Site 
9 4 

  Sites G, F, C 

  >1 Site 5 1   

VOCs             

  
Single 

Site 
- 4 

  Sites 
A, B, C, D, E, F, H, I, 

J, P, S 
  >1 Site - -   

Metabolites 
(s)   

    
      

  
Single 

Site 
736 856 

  Sites B, C, F, H, J, K 

  >1 Site 35 37   
Metabolites 

(u)   
    

      

 

Single 
Site 

195 126 
  

Sites B, C, D, F, H, J 

 >1 Site - -   
  

 
Features of each analysis mode identified as significantly discriminate between samples from infants receiving lactoferrin and 

placebo.   

 
 
Merging of positive and negative LCMS ion modes does not impact results 
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