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Figure S1. Cytograms of phycoerythrin versus chlorophyll fluorescence (A, B), side scatter versus
chlorophyll fluorescence (C, D) and side scatter versus DNA fluorescence (E, F) for sample 137 (St.
100, 110 meters depth) for BD FACSCanto™ and BD Accuri™ C6 analyses, showing the gating
windows: Prochlorococcus (pink), Synechococcus (green), picoeukaryotes (blue) nanoeukaryotes
(orange), HNA bacteria (yellow) and LNA bacteria (red). Calibrations beads are marked in black.
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File S1.Example of input file for R routine.
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File S2. R routine to correct abundance when populations are partly in noise.

R code

The code below describes how to implement an R routine to correct the abundance of
picoplanktonic populations based on their red fluorescence distribution. All libraries used here are
freely available from R repositories. The input file used in this examples is named as Pro_C6.txt (See
input file example File S1). This file has been created by exporting FL3 (chlorophyll) histogram from

the Flowing Software (http://www.flowingsoftware.com) combining different samples into a single

file. The first column contains the channel number and each following column corresponds to a
different sample with rows corresponding to cell counts in each channel. Such a file could be created
with any flow cytometry software. After running the cyto p1ot function, a pdf output file is created
named "Pro_C&6.txt 1.0 .pdf" which contains all histograms from the input file (see File S3) and the file
statistics (sample, uncorrected and corrected total cell abundance) are available as a data frame in the R

session (see example at bottom of this file)

# Example of use of cyto_plot function (run first the R code below to define the necessary functions)

stats Pro C6<-cyto plot("Pro C6.txt", decades C6, channel min C6, xmin C6, xmax C6)

# Example of statistics output

sample cell tot cell tot correc
1 samplel35 C6 PRO_ 5m 134 cells in noise
2 samplel36 _C6_ PRO 50m 111 cells in noise
3 samplel37 C6_PRO 110m 13072 20240
4 samplel38 C6 PRO_130m 3598 no correction
5 samplel39 C6 PRO 170m 2211 no correction


http://www.flowingsoftware.com/
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434 R code

435 # Install libraries

436 library ("ggplot2")

437 library ("reshape2")

438 library ("plyr")

439 library("scales")

440 require (grid)

441

442 # Set the working directory where the files are located
443 setwd ("C:/My Documents/cytometry data/")

444

445 # Define basic parameters

446 decades_Canto = 5

447 decades C6 = 7

448 channel min Canto = 100

449 channel min C6 = 214

450 xmin Canto = 10

451  xmin C6 = 1000

452 xmax_Canto = 10000

453 xmax C6 = 100000

454 channel max = 500

455 point <- format format(big.mark = "", decimal.mark = ".", scientific = TRUE)
456  # mm oo
457 # cell correct(channel, cell number, cell_smooth)

458 # Arguments

459 # channel : vector containing the channels (from 1 to 500 in the present case)
460 # cell number : vector containing cell abundance in each channel
461 # cell smooth : vector containing smoothed cell abundance in each channel

462 # Description

463 # This function determines in which case we are ('"no correction", "cells in noise" or "correction")and
464 return the corrected cell abundance in the latter case.

465

466 cell correct<-function(channel, cell number, cell smooth)

467 { df<-data.frame (channel, cell number, cell smooth) # create a data frame

468 i min<-which.min (channel) # determine the minimum channel

469 i max<-which.max (channel) # determine the maximum channel

470 i cell max<-which.max(cell smooth) # determine in which channel is the histogram mode
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# “no correction” : cell abundance in the first channel is 5 times lowerthan abundance at the maximum
of the histogram
if (cell smooth[i cell max]>5*cell smooth[i min]) {cell correct<-"no correction"}
# “cells in noise” : maximum of cell abundance is in the first channel
else {if (i _cell max==i min)
{cell correct<-"cells in noise"}
# “correction” : all the other cases, we then apply a correction by computing the total cell abundance
as twice the number of cells in the channels right of the histogram maximum
else
{cell correct<-2*sum(cell number[i cell max:i max])}
}

return (cell correct)

#cyto_plot(file name,decades,channel min,xmin, xmax)

# Arguments

# file name : name of input file containing the different samples (see File S1)

# decades : number of logarithmic decades of the flow cytometer (e.g. 7 for C6)

# channel min : threshold channel for the histogram (depends on fcm acquisition settings)
# xmin : linear value corresponding to the threshold channel

# xmax : linear value corresponding to the maximum channel

# Description

# This function plotsa set of histograms for the input samples,saves the graphics as a pdf file and
compute the total cell abundance indicating whether a corrections is needed or not. It returns a
dataframe containing three columns : sample, cell tot, cell tot correc (see top of this file for an

example)

cyto_plot<-function(file name,decades,channel min,xmin, xmax)

{ channel max = 500 # this the number of channels provided as output of the Flowing Software
histo<- read.delim(file name)
histo<- histo[histo$channel>=channel min, ]
histo melt<- melt (histo, id.vars=c("channel"),variable.name = "sample", value.name =

"cell number")
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# smooth histogram using default R smoothing function

histo melt<- ddply(histo melt,c("sample"), transform,
cell smooth=as.vector (smooth (cell number))
# normalize histogram so that maximum abundance is equal to 1

histo melt<- ddply(histo melt,c("sample"), transform, cell norm=cell smooth/max (cell smooth))
# transform log channel to linear scale for plotting

if (decades==5)

{histo melt<- ddply(histo melt,c("sample"), transform,

fluo=(10"5) * (channel/channel max))}

else

{histo melt<- ddply(histo melt,c("sample"), transform,

fluo:(lOA7)A(channel/channel_max))}
# plots histograms using 5 columns

histo plot<-ggplot (histo melt, aes(fluo,cell norm)) + geom line() + theme bw () + facet wrap(~
sample, nrow=21, ncol=5) + xlab("Chlorophyll")+ylab("Relative cell number") +
scale x 1logl0(limits=c (xmin, xmax), labels=point)
# save plots as pdf
ggsave (plot=histo plot, filename=paste(file name," 1.0 .pdf",sep=""),width = 15, height = 4, scale=2,
units="cm")
# compute uncorrected and corrected total cell number calling the cell correct function defined above

stats<-ddply (histo melt,c("sample"), summarise,

cell tot=sum(cell number),cell tot correc=cell correct (channel,cell number,cell smooth))

print (paste("# of decades:",decades,"minimum channel : ",channel min, "xmin : ", xmin, " xmax
", xmax) )

print (paste("File : ",file name))

stats

return (stats)
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File S3. Example of output file for R routine.

sample135_C6_PRO_5m

sample136_C6_PRO_50m

sample137_C6_PRO_110m

sample138_C6_PRO_130m

sample139_C6_PRO_170m

Relative cell number

10

10*

T
10" 10°

10*

T T
10* 10°

T T T
[i3 10* 107
Chlorophyll

T T
10 10" 10°

10 10*






