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Supplementary Methods
Microbiome
DNA from all samples was extracted using the Qiagen DNA Minikit (Qiagen, Hilden, Germany), following the spin protocol for DNA purification from body fluids. Subsequently, the V4 region of the 16S rRNA gene was amplified using forward (5’-GTGCCAGCMGCCGCGGTAA-3’) and reverse (5’-GGACTACHVGGGTWTCTAAT-3’) primers1 and modified with an Illumina adaptor sequence at the 5’ end. PCR cycling conditions were 95 °C for 6 minutes and 35 cycles at 95 °C for 30 seconds, at 59 °C for 30 seconds and then at 72 °C for 1.5 minutes (with a final elongation step at 72 °C for 5 minutes). PCR products were purified by QIAquick PCR purification kit (Qiagen, Hilden, Germany). The samples were semi-quantified using agarose gels and samples with low DNA concentration were additionally quantified using the DNA 7500 kit with an Agilent 2100 Bioanalyzer (Agilent Technologies, Palo Alto, CA). A minimal DNA concentration of 1 ng/µl after PCR and purification was required for subsequent processing, as described before.2 As part of our quality control, a clean cotton swab tip was exposed for several seconds during the sampling procedure and processed together with the samples from this study. However, none of the negative control samples were above 1 ng/µl after PCR and purification and they were, therefore, not sent for sequencing. Samples were submitted for indexing and pair-end 2x250 bp sequencing (Reagent Kit v2) on the Illumina MiSeq platform (San Diego, USA).
Analyses: Reads were analysed using the dada2 package version 1.5.0 and workflow3 in R version 3.1.2.4 We have recently validated dada2 with the “mothur" pipeline and found a very high agreement.5 Forward and reverse reads were trimmed at 200 bp and at 150 bp to remove low quality regions, respectively. The 20 first base pairs and instances of a quality score ≤2 were truncated from all reads. All reads with identical sequences were collapsed. The amplicon errors were corrected using the dada2 algorithm with default parameters. The denoised output reads were merged and all reads with any mismatches were removed. Sequence variants (SVs) shorter than 245 or longer than 257 base pairs where removed as were chimeras. Taxonomy was assigned using the assignTaxonomy function, which implements the RDP classifier method.6 
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Dissimilarity in-between initial and day 4 oropharyngeal samples
Distance between the two samples, represented per group. There was no statistical significant difference between any of the groups. Mean dissimilarity and standard errors are indicated for each group. 
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Abbreviations
VAP		Ventilator-associated pneumonia
SE		Standard error

Supplementary Figure 2
Longitudinal alpha diversity in tracheobronchial samples
Longitudinal course of diversity (Richness) of the oropharyngeal samples in the individual patients. Red=enterobacterial VAP, green= no VAP.
Statistics (linear-mixed effect model) 
No VAP		    	REF
Enterobacteriaceae 	-67.2 (SE +/- 13.4), p<0.001
H. influenzae      		-92.1 (SE +/- 13.4), p<0.001

Analysis of Variance 	Diag (d0) p=0.21

Abbreviations
VAP		Ventilator-associated pneumonia
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