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2� �������� ��� ���� �� ����,�������� +���	���� �� 7%%&)� 2� ��� ������B� 2� �����

������������� �� �������� ����,�������� �-��������� � ������� ��		����� ����������

����	����� ;0�1B� .!/�
� ��� 6!/�
<)� ���� ���8���� ����� ������,��� ����� ,��� ���� �����

9��(� ��������� �� ��� ��������� ������)� 2� ����� ����� ,����� ���������� �� ����� 9��(B�

��������������������	������)��

2� ����� ���8���B� 2� ����� ���������� �� ���������� ��� �,������� 9��(	��9� 	����
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	�������� ���� ��������� ��������)� �� 	������� ��� ��	� ��� ��� �� ���(� ������������ ��� ��

���������� ��� 9���� �� ��F��� ����/��/������� ������ � �� �� ��F��� �������� ����)� 2�� ���

9����� �������@��� ����� ��� 	������� ��� ��� �F������ �� ��� ��� ����,�����)� 6�������B�

����� ���� ��� 	������� ,������ ��� ���� ����� ����,���� �)� 2� .!/�
� ����B� ���������

������,�����B� ��������� �������� ��� �/������� 	���� ������� ��������� ����� ���� ���

	�������	����������������,�����)�0�-�B������������� ������������9�����������9�����	��������

���� ����	������� ��		����� ,��9��� ������� ������)� 5�����B� ���� ����� ����� ��� ����,������
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��� ��������� ���� �������� �	� �� 	������� �	� �������B � ���� ��������� ����� �	� ����

�������� ��� 	����� ��������� �� ����,������ ����,����� ����� ��� ������ ��� ���� 4����
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������42.2!��������� ������)������	������	��������9����
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9���� �������������� ����	����� ,��9��� ������� ��� �������)� ����� 7#%� 	�������� 9����
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library (xcms) 
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# Perform peak detection on data in centroid mode u sing centWave 
algorithm 
xset<-xcmsSet(method= "centWave" ,ppm=30,peakwidth= c(10,60)) 
# Match peaks across samples: place in to groups pe aks representing 
the same metabolite #across samples 
xset<-group(xset) 
# Make use of group information to identify and cor rect retention time 
missalignments from run #to run using Obi-warp 
xset2<-retcor(xset,method= "obiwarp" ,profStep=1) 
#Make a second pass of grouping algorithm to a more  accurate group 
definition 
xset2<-group(xset2, mzwid=0.025,minfrac=0.5,bw =5) 
#Finally fill in missing peaks 
xset3<-fillPeaks(xset2) 
�

 !"!��#$�%���&�'�
����
�������(�

III2���������������� �

The accuracy of a metabolite identi_cation depends on the detection of all, most, or informative 
fragment ions generated during the MS/MS experiments. Lower-intensity parent ions obtained 
in profling mode lead to poor MS/MS spectra quality hampering this way a proper identi_cation. 
Therefore, it is worth to perform MS/MS experiments for those parent ions presenting a 
minimum intensity threshold. This threshold depends on the experimental conditions. However, 
according to our experience, a reasonable threshold in our example would be 10000 counts. 
�
# Get intensities from xcmsSet object 
X1 <- groupval(xset3, value = "maxo" ) 
# Define experimental groups 
class  <- as.factor (xset3@phenoData$ class ) 
# Compute the mean intensities for each group 
meanintensities <- apply (X1, 1, function (x) tapply (x, class , mean)) 
# Getting index of those features with mean intensi ty above 10000 
counts in at least one of the #groups 
idx_intensity <- which ( apply (meanintensities, 2, function (x) any (x 
>10000)) == TRUE) 
 
III4�������������������������

Most common sources of analytical variation in LC-MS experiments are due to sample 
preparation and instrumental drifts caused by chromatographic columns and MS detectors. The 
ideal method to examine analytical variation is to analyze quality control (QC) samples, which 
will provide robust quality assurance of each detected mzRT feature. To this end, QC samples 
should be prepared by pooling aliquots of each individual sample entering the study and 
analyze them periodically through-out the sample work list. 
 
Being replicates of the same pooled samples QC samples are expected to not contain biological 
variation. Hence variation observed in QC samples reects analytical variation. the performance 
of the analytical platform can be calculated individually for each detected mzRT feature 
computing the variation of each mzRT feature around their mean in QC pooled samples (CVQC). 
 
This leads to an estimation of the analytical variation. Additionally, we can also calculate the 
variation of mzRT features around their mean in the samples entering the experiment (CVS). 
This variation would enclose both, analytical and biological variation. 
 
Consequently, those mzRT features where CVQC > CVS contain more analytical variation than 
other sources of variation and they should be conveniently removed from further analysis. This 
criteria helps to focus on mzRT features holding the lowest proportion of analytical variation 
�
# 1-. Define (CV) function 
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co.var <- function (x) (100 * sd (x)/ mean(x)) 
# 2-. Define QC and Sample samples classes 
cl1 <- rep ( c( "Sample" , "QC" ), times = c(38, 8)) 
# 3-. Compute CV for QC and Samples 
CV <- t ( apply (X1, 1, function (x) tapply (x, cl1, co.var))) 
# 4-. Determine the percenteage of features where C V(Samples)>CV(QC) 
idx_qc <- which (CV[, "Sample" ] > CV[, "QC" ]) 
 
III!��,���,��������������
�
Combine both QC and Intensity criteria, filter the original dataset accordingly and get rid out 
of QC samples.�
�
# Combine both intensity and QC criteria 
Ii <- colnames ( D)[idx_intensity] 
Iqc <- colnames ( D)[idx_qc] 
Ib <- intersect (Ii, Iqc) 
# Create a new dataset without QC samples and with mZRT features 
meeting both criteria 
D2 <- subset ( D, class  != "QC" , select  = Ib) 
 
III
��������������������
�
Provided the limitation in the number of MS/MS con_rmation experiments, additional criteria to 
those described above are necessary to further reduce the number of initial mzRT features to 
an amenable number. In our pipeline once QC and intensity criteria has been applied, the 
resulting dataset is usually specified via hypothesis testing to select mzRT features showing 
statistical signifcance. 
�
# Yuen function 
 
library (PairedData) 
 
Yuen_sara<- function  (x,y) 
{ 
  resultyuen<- list (1: ncol (x)) 
  pvalue<- matrix ( nrow =ncol (x), ncol =1) 
  colnames (pvalue)<- "pvalue" 
  rownames (pvalue)<- colnames (x) 
 
  for  (i in  1: ncol (x)){ 
 
    resultyuen[[i]]<-yuen.t.test(x[,i],y[,i], tr=0. 2, paired= FALSE) 
    pvalue[i,1]<-resultyuen[[i]]$p.value 
 
  } 
  return (pvalue) 
} 
 
##Create two matrices 
 
CTR<-D2[1:14,] 
PCOS<-D2[15:26,] 
 
pvalue_ctr_pcos <- Yuen_sara(CTR,PCOS) 
 
 
#Create the fold change function 
fc.test<- function (D2,classvector){ 
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means<- apply (D2, 2, function (x) tapply (x, classvector, mean)) 
means <- t (means) 
case  <- means[, "case" ];control <- means[, "control" ] 
logFC <- log2 ( case /control) 
FC <- case /control; 
FC2 <- -control/ case 
FC[FC<1] <- FC2[FC<1] 
fc.res <- cbind (FC, logFC) 
return (fc.res) 
} 
 
# Create a new group factor that does not include Q C samples 
gr <- as.factor (xset3@phenoData$ class [xset3@phenoData$ class  != "QC" ]) 
 
#Calculate FC for "DISEASE-CTR" groups 
#Define control/case groups 
gr2 <- as.character (gr) 
gr2[gr2== "CTR" ] <- "control" 
gr2[gr2== "DISEASE" ] <- "case" 
#Calculate FC using fc.test function 
fc.res <- fc.test(D2,gr2) 
D3<- data.frame (pvalue_ctr_pcos, fc.res) 
 
#Find those mzRT features matching statistical and fold change 
criteria 
D3$threshold = as.factor ( abs (D3$FC) > 1.5 & D3$pvalue.ctr_pcos < 
0.01); 
 
#Calculate the number of features that match this c riteria 
table (D3$threshold)[ "TRUE" ] 
## TRUE 
## 250 
 
#Select those features 
idxD3red <- rownames (D3)[ which (D3$threshold == "TRUE" )] 
D3red <- D3[idxD3red,] 
 
 
#Putative identification 
 
Once initial xcmSet has been properly filtered, a good way to organize the resulting dataset is to 
rank significantly varied mZRT features according to their FC value. The final result would be a 
list of relevant features and their corresponding exact mass to query them to databases. From 
the initially filtered mZRT features, just those matching exact mass to database are retained for 
further MS/MS monitoring. It is important to collect all necessary information for these MS/MS 
spectra adcquisition. 
 
Retention time, exact mass, and group mean intensities are mandatory.Another important poind 
is to visually inspect these relevant mZRT features. Although XCMS have some functionalities 
to display diferential data, it does not allow an iterative environment to explore it. Functions in 
XCMS to visualize data require to go back to mzXML files. Therefore, we should always operate 
in the directory where mzXML data is located. At this point, vendor software might offer better 
capabilities for displaying purposes and more exibility to visually inspect main results. 
�
�
5��� 0�1B� ��9� ����� ���� ���������� ���������� ,�� ����� �	� 5������� ����	���� ;5�<� ���

,������� �������)� �������� ����������� �		���� ��� � ��� ���� ������������ �������� ,��� �����

����F����	��������	�����,������)���������������� ��	�1�������	�2�������;1�2�<��������
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��������������������1�2�)���������������1�2���� �������������	�����,����������

,����������������������������	���������������,��� ����	�����������,�����������������

,���������� ������)� ���� (��� ������ ����� ��� ��� ������� �� ������ 1�2�� ��������� ���

����,������ ����������)� ����� ��� ��� �� �������� �����) � 0�1� ���(� ���������� ��������� ��
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# Yuen function 
 
library (PairedData) 
 
Yuen_sara<- function  (x,y) 
{ 
  resultyuen<- list (1: ncol (x)) 
  pvalue<- matrix ( nrow =ncol (x), ncol =1) 
  colnames (pvalue)<- "pvalue" 
  rownames (pvalue)<- colnames (x) 
 
  for  (i in  1: ncol (x)){ 
 
    resultyuen[[i]]<-yuen.t.test(x[,i],y[,i], tr=0. 2, paired= FALSE) 
    pvalue[i,1]<-resultyuen[[i]]$p.value 
 
  } 
  return (pvalue) 
} 
 
##Create two matrices 
 
data <- read.table ( "multiintegration.txt" , sep ="\t" , header =T) 
CTR<-data [1:14,] 
PCOS<-data [15:26,] 
 
##Apply the function 
 
pvalue_ctr_pcos <- Yuen_sara(CTR,PCOS) 
�
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data1 <- read.table ( "Bioquimica_ctr_pcos_pio.txt" , header =T, sep ="\t" ) 
data2<- read.table ( "Lipos_roger.txt" , header =T, sep ="\t" ) 
data  <- data1 [,2:13] 
rownames ( data ) <- data1[,1] 
lipos <- data2 [,2:13] 
rownames (lipos) <- data2[,1] 
rm(data1,data2) 
##divido la matriz 
CTR <- data [1:14,] 
PCOS <- data [15:26,] 
PIO <- data [27:32,] 
##LIPOS 
CTRL <- lipos[1:14,] 
PCOSL <- lipos[15:26,] 
PIOL <- lipos[27:32,] 
 
##yuen test 
Yuen_sara<- function  (x,y) 
{ 
  resultyuen<- list (1: ncol (x)) 
  pvalue<- matrix ( nrow =ncol (x), ncol =1) 
  colnames (pvalue)<- "pvalue" 
  rownames (pvalue)<- colnames (x) 
    for  (i in  1: ncol (x)){ 
        resultyuen[[i]]<-yuen.t.test(x[,i],y[,i], t r=0.2, 
paired= FALSE) 
    pvalue[i,1]<-resultyuen[[i]]$p.value 
      } 
  return (pvalue) 
} 
library (PairedData) 
pvalue_ctr_pcos <- Yuen_sara(CTR,PCOS) 
pvalue_ctr_pio <- Yuen_sara(CTR,PIO) 
pvalue_pcos_pio <- Yuen_sara(PCOS,PIO) 
pvalue_ctr_pcos_LIPOS <- Yuen_sara(CTRL,PCOSL) 
pvalue_ctr_LIPOS <- Yuen_sara(CTRL,PIOL) 
pvalue_pcos_LIPOS <- Yuen_sara(PCOSL,PIOL) 

��

���B� ���� ����� ����� ,��� ��������B� ,���������� ��� ���������� ����� ��� ,�� ���	�����)�

���� ���� �	� !��������� ��	�9���� 	��� ����,����� ����9�� � �������� ��� ��������� �� ����

�����������9�������	�������-�����������,����)��

I found that 9 metabolites found in the untargeted metabolomic experiment belong to the same 
pathway, in concrete to the gamma glutamyl cycle. The gamma-glutamyl cycle plays a key role 
in the synthesis and degradation of GSH. Most metabolites are increased in hyperinsulinemic 
androgen excess women which I associated with an increased demand of GSH due to 
increased oxidative stress (which has been extensively described in the literature). However 
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methionine and methionine sulfoxide were not involved in this pathway. Interestingly, lower 
levels of methionine in serum samples of hyperinsulinemic androgen excess women were 
associated with greater levels of methionine sulfoxide in these patients, indicating increased 
oxidation of this aminoacid. By other hand, I found a paper publish in 2008 demonstrates that 
methionine oxidation in apo-AI impairs reverse cholesterol transport by LCAT. Specifically 
oxidation of Met-148 residue in apo-AI  changes the 3D structure of the protein imparing the 
activity of LCAT in HDL lipoproteins affecting the maturation of nascent HDL particles. In 
addition, I observe a very good correlation between large HDL and methionine sulfoxide levels. 
Increased concentration of methionine sulfuxide in serum of PCOS is associated with lower 
levels of large HDL particles.  Therfore, I hypothetized that women with hyperinsulinemia 
androgen excess present greater oxidation of methionine residues in apo-AI relative to healthy 
women, and the increased levels of free methionine sulfoxide in hyperinsulinemic androgen 
excess patients may result from the turnover and degradation of these apo-AI proteins. With the 
aim to verify this hypothesis I proposed to perform a quantitative analysis of oxidized 
methionine/methionine ratio in apo AI. After protein precipitation serum samples were separed 
by SDS electrophoresis, and ApoA1 gel bands were digested and measured by MALDI-TOF 
MS (See results in appendice). 
�
�������������	����������������8���������,������� ,����)�2�����������������7���,����)�

�������������
�
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####PASAR EL PLOT DE ROGER DE MATLAB A R#### 
 
setwd ( "C:/Documents and Settings/Sara/Escritorio/Ibañez_0 2/Final 
Data/Julio2014/Figures/LIPOS ROGER/R" ) 
 
methyl <- read.table ( "Total_metyl.txt" , header =TRUE, sep ="\t" ) 
 
library (ggplot2) 
 
cols <- c( "Experimental Spectra" ="black" , "Fitted Spectra" ="red" , 
"Background" ="grey" , "VLDL" ="#E69F00" , "Large LDL" = "#56B4E9" , "Small 
LDL" ="#009E73" , "Large HDL" ="#F0E442" , "Medium HDL" ="#0072B2" , "Small 
HDL"="#D55E00" ) 
 
m <- ggplot(methyl, aes(x=x.axis, y=Total.line)) + 
geom_line(aes(x=x.axis, y=Total.line, colour= "Experimental Spectra" ), 
size=1) + xlim (1,0.7) 
 
m <- m + geom_line(aes(x=x.axis, y=Total.subfractio ns, colour= "Fitted 
Spectra" ), size=1) 
 
m <- m + xlab ( "ppm" ) 
 
m <- m + theme(axis.title.x= element_text(color= "#999999" , 
face= "bold" ,size=16)) 
 
m <- m + ylab ( "Intensity" ) 
 
m <- m + theme(axis.title.y= element_text(color= "#999999" , 
face= "bold" ,size=16)) 
 
m <- m + geom_line(aes(x=x.axis, y=Background, colo ur= "Background" ), 
size=0.5 ) 
 
m <- m + geom_line(aes(x=x.axis, y=VLDL, colour= "VLDL" ), size=1) 
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m <- m + geom_line(aes(x=x.axis, y=large.LDL, colou r= "Large LDL" ), 
size=1) 
 
m <- m + geom_line(aes(x=x.axis, y=small.LDL, colou r= "Small LDL" ), 
size=1) 
 
m <- m + geom_line(aes(x=x.axis, y=large.HDL, colou r= "Large HDL" ), 
size=1) 
 
m <- m + geom_line(aes(x=x.axis, y=medium.HDL, colo ur= "Medium HDL" ), 
size=1) 
 
m <- m + geom_line(aes(x=x.axis, y=small.HDL, colou r= "Small HDL" ), 
size=1) 
 
m <- m + scale_colour_manual( values = c( "Experimental 
Spectra" ="black" , "Fitted Spectra" ="red" , "Background" ="grey" , 
"VLDL" ="#E69F00" , "Large LDL" = "#56B4E9" , "Small LDL" ="#009E73" , "Large 
HDL"="#F0E442" , "Medium HDL" ="#0072B2" , "Small HDL" ="#D55E00" ), 
breaks =c( "Experimental Spectra" , "Fitted Spectra" , "Background" , 
"VLDL" , "Large LDL" , "Small LDL" , "Large HDL" , "Medium HDL" , "Small 
HDL")) 
 
m <- m + ggtitle( "Lipoprotein Deconvolution" ) + theme(plot.title = 
element_text(size=18)) 
 
m 
�
526�13�7����526�13�*��
�
###PARA PINTAR LOS PLOTS INDIVIDUALES DE CADA VARIA BLES 
 
##tengo mi matriz data, quiero que sea un data.fram e y que incorpore 
#dos columnas, una con un factor que me defina las clases y otra 
#con un vector que me defina los grupos(para que me  pinte por colores) 
 
colores <- rep ( c( "CTR" , "PCOS", "PIOFLUMET" ), times= c(14,12,6)) 
class  <- as.factor (colores) 
data  <- as.data.frame ( data ) 
 
###defino un dataframe al que le añado las dos colu mnas con las 
variables 
##creadas 
 
pintar <- cbind ( class ,colores, data ) 
 
##quiero pintar para todos los metabolitos primero solo de CTR vs PCOS 
 
metabolites <- c( "Methionine" , "Methionine Sulfoxide" , "5-
oxoproline" , "Taurine" , "Glu-Cys" , "Glu-Glu" , "Glutamate" , "GSH" , 
"GSH/GSSG", "Glu-Taurine" , "Glycine" ) 
 
ctrvspcos <- pintar[1:26,] 
 
library (ggplot2) 
 
###Para los gráficos del gamma-glutamyl cycle 
 
ylabel <- rep ( c( "Intensity" , "Arbitrary Units" ), times= c(10,1)) 
metabolites <- colnames (pintar) 
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cont <- 1 
 
 
for  (i in  12:22) { 
 
  name<- paste (metabolites[i], ".svg" ) 
 
  pintar1 <- ctrvspcos[,1:2] 
  pintar1 <- cbind (pintar1, ctrvspcos[,i]) 
  #colnames(pintar1)[3] <- colnames(pintar)[i] 
  #metabolite <- colnames(pintar1)[3] 
 
  b <- ggplot(pintar1, aes(x= class , y = log10 (ctrvspcos[,i]), color = 
colores)) + geom_point(size = 4, position = positio n_jitter(w = 0.1)) 
 
  b <- b + geom_segment(x=0.75, 
y=mean( log10 (pintar1[1:14,3]),trim=0.2), xend=1.25, 
yend= mean( log10 (pintar1[1:14,3]),trim=0.2, colour= "black" ), size=1, 
colour= "black" ) 
 
  b <- b <- b + geom_segment(x=1.75, 
y=mean( log10 (pintar1[15:26,3]),trim=0.2), xend=2.25, 
yend= mean( log10 (pintar1[15:26,3]),trim=0.2, colour= "black" ), size=1, 
colour= "black" ) 
 
  #b <-  b + geom_segment(x=2.75, y=mean(pintar1[27:3 2,3],trim=0.2), 
xend=3.25, yend=mean(pintar1[27:32,3],trim=0.2, col our="black"), 
size=1, colour="black") 
 
  b <- b + ggtitle(label.title[i]) + theme(plot.tit le = 
element_text(size=18, face= "bold" )) 
 
  b <- b + theme(axis.title.x = element_blank()) + 
ylab ( paste ( "log10(" ,ylabel[cont], ")" )) 
 
  b <- b + theme(axis.text.x  = element_text(size=1 6)) + 
theme(axis.text.x= element_text(face= "bold" )) 
 
  b <- b + theme(axis.title.y  = element_text(size= 16)) + 
theme(axis.title.y= element_text(face= "bold" )) 
 
  b <- b + theme(legend.position= "none" ) 
 
  b <- b + coord_fixed(ratio=3/0.75) 
 
  b 
  ggsave( name, dpi=300) 
  cont <- cont+1 
} 
�
526�13�'��
�
####plots de proteomica 
 
setwd ( "X:/YANES LAB/USUARIS 
(YanesLab)/Sara/Plataforma/Usuaris/Ibañez_02/Final 
Data/Julio2014/Figures/Proteomica_Lipos" ) 
 
pintar <- DATA[1:18,] 
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colores <- rep ( c( "CTR" , "HIAE" , "PIOFLUMET" ), times= c(8,10,5)) 
class  <- as.factor (colores) 
col  <- rep ( c( "#F8766D" , "#619CFF" , "#00BA38" ), times= c(8,10,5)) 
 
pintar <- cbind ( class ,colores, col , DATA) 
 
ctrvspcos <- pintar[1:18,] 
 
library (ggplot2) 
 
###para el gráfico de la Met-148 
 
name<- paste ( "Met-148" , ".svg" ) 
 
pintar1 <- ctrvspcos[,1:4] 
pintar1 <- pintar1[,-3] 
 
b <- ggplot(pintar1, aes(x= class , y = ctrvspcos[,4], color = colores)) 
+ geom_point(size =4, position = position_jitter(w = 0.1), 
colour=col1) 
 
b <- b + geom_segment(x=0.75, y= mean(pintar1[1:8,3],trim=0.2), 
xend=1.25, yend= mean(pintar1[1:8,3],trim=0.2), colour= "black" , size=1, 
colour= "black" ) 
 
b <- b <- b + geom_segment(x=1.75, y= mean(pintar1[9:18,3],trim=0.2), 
xend=2.25, yend= mean(pintar1[9:18,3],trim=0.2), colour= "black" ,size=1, 
colour= "black" ) 
 
#b <-  b + geom_segment(x=2.75, y=mean(pintar1[27:3 2,3],trim=0.2), 
xend=3.25, yend=mean(pintar1[27:32,3],trim=0.2, col our="black"), 
size=1, colour="black") 
 
b <- b + ggtitle( "MetOx-148/Met-148" ) + theme(plot.title = 
element_text(size=18)) 
 
b <- b + theme(axis.title.x = element_blank()) + ylab ( "Ratio MetOx-
148/Met-148 in ApoAI" ) 
 
b <- b + theme(axis.text.x  = element_text(size=16,  color= "#999999" )) 
+ theme(axis.text.x= element_text(face= "bold" )) 
 
b <- b + theme(axis.title.y  = element_text(size=16 )) + 
theme(axis.title.y= element_text(color= "#999999" , face= "bold" )) 
 
b <- b + theme(legend.position= "none" ) 
 
b <- b + coord_fixed(ratio=2/2) 
 
b 
ggsave( name, dpi=300) 
 
 
###ahora vamos a hacer scatter plot de metox vs met h sufloxide in 
serum 
###creamos el dataframe 
 
pintar1 <- pintar[, c(4,6)] 
ctrvspcos <- pintar1[1:18,] 
 
###modelo lineal 
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source ( "C:/ScriptsR/Functions R/pbcor.r" ) 
source ( "C:/ScriptsR/Functions R/pbos.r" ) 
library ( MASS) 
 
model <- pbcor(ctrvspcos[,2],ctrvspcos[,1], beta =0.2) 
robust <- rlm (Ratio.Met.148~Methionine.Sulfoxide, data =ctrvspcos) 
 
p <- ggplot(ctrvspcos, aes(x=Methionine.Sulfoxide, y=Ratio.Met.148, 
color=colores[1:18])) + geom_point(shape=19, size=4 , colour= col [1:18]) 
 
p <- p + geom_abline(intercept = robust[[1]][1], sl ope = 
robust[[1]][2], colour= "black" , size=1) 
 
p <- p + ylab ( "Ratio MetOx-148/Met-148 in ApoAI" ) + theme(axis.title.y  
= element_text(size=16)) + theme(axis.title.y= 
element_text(color= "#999999" , face= "bold" )) 
 
p <- p + xlab ( "Methionine Sulfoxide in Serum \n (Intensity Value) " ) + 
theme(axis.title.x  = element_text(size=16)) + them e(axis.title.x= 
element_text(color= "#999999" , face= "bold" )) 
 
p <- p +  theme(axis.text.x= element_text( "Intensity Value" )) 
 
p 
 
name <- paste ( "correlation_metox_metsulfo" , ".svg" ) 
ggsave( name, dpi=300) 
 
 
###ahora vamos a hacer scatter plot de large HDL vs  meth sufloxide in 
serum 
###creamos el dataframe 
 
pintar1 <- cbind (pintar[,2],pintar[,6], pintar[,19]) 
colnames (pintar1) <- c( "colores" , "Methionine.Sulfoxide" , "Large.HDL" ) 
ctrvspcos <- pintar1[1:18,] 
ctrvspcos <- as.data.frame (ctrvspcos) 
ctrvspcos[,1] <- rep ( c( "CTR" , "HIAE" ), times= c(8,10)) 
ctrvspcos[,1] <- as.factor (ctrvspcos[,1]) 
 
 
###modelo lineal 
 
source ( "C:/ScriptsR/Functions R/pbcor.r" ) 
source ( "C:/ScriptsR/Functions R/pbos.r" ) 
 
library ( MASS) 
library (ggplot2) 
 
model <- pbcor(ctrvspcos[,2],ctrvspcos[,3], beta =0.2) 
robust <- rlm (Large.HDL~Methionine.Sulfoxide, data =ctrvspcos) 
 
p <- ggplot(ctrvspcos, aes(x=Methionine.Sulfoxide, y=Large.HDL, 
color=colores)) + geom_point(shape=19, size=4,colou r= col [1:18]) 
 
p <- p + geom_abline(intercept = robust[[1]][1], sl ope = 
robust[[1]][2], colour= "black" , size=1) 
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p <- p + ylab ( "Large HDL \n (% Relative area)" ) + theme(axis.title.y  
= element_text(size=16)) + theme(axis.title.y= 
element_text(color= "#999999" , face= "bold" )) 
 
p <- p + xlab ( "Methionine Sulfoxide in Serum \n (Intensity Value) " ) + 
theme(axis.title.x  = element_text(size=16)) + them e(axis.title.x= 
element_text(color= "#999999" , face= "bold" )) 
 
p 
 
name <- paste ( "correlation_large_hdl_metsulfo" , ".svg" ) 
ggsave( name, dpi=300) 
�
526�13�#��
�
###Plots del tratamiento 
 
setwd ( "X:/YANES LAB/USUARIS 
(YanesLab)/Sara/Plataforma/Usuaris/Ibañez_02/Final 
Data/Julio2014/Figures/Treatment" ) 
 
###funcion para saber los codigos de los colores po r default de ggplot 
 
ggplotColours <- function (n=6, h=c(0, 360) +15){ 
  if  (( diff ( h)%%360) < 1) h[2] <- h[2] - 360/n 
  hcl( h = ( seq ( h[1], h[2], length  = n)), c  = 100, l = 65) 
} 
 
codigos <- ggplotColours(n=3) 
 
 
###voy a pintar la ratio de MetOx 
library (ggplot2) 
 
pintar1 <- pintar[,1:3] 
col  <- rep ( c( "#F8766D" , "#619CFF" , "#00BA38" ), times= c(8,10,5)) 
pintar1 <- cbind (pintar1, col ) 
 
b <- ggplot(pintar1, aes(x= class , y = pintar1[,3], color = colores)) + 
geom_point(size = 4, position = position_jitter(w =  0.1), colour= col ) 
 
b <- b + geom_segment(x=0.75, y= mean(pintar1[1:8,3],trim=0.2), 
xend=1.25, yend= mean(pintar1[1:8,3],trim=0.2, colour= "black" ), size=1, 
colour= "black" ) 
 
b <- b <- b + geom_segment(x=1.75, y= mean(pintar1[9:18,3],trim=0.2), 
xend=2.25, yend= mean(pintar1[9:18,3],trim=0.2, colour= "black" ), 
size=1, colour= "black" ) 
 
b <-  b + geom_segment(x=2.75, y= mean(pintar1[19:23,3],trim=0.2), 
xend=3.25, yend= mean(pintar1[19:23,3],trim=0.2, colour= "black" ), 
size=1, colour= "black" ) 
 
b <- b + ggtitle( "MetOx-148/Met-148" ) + theme(plot.title = 
element_text(size=18)) 
 
b <- b + theme(axis.title.x = element_blank()) + ylab ( "Ratio MetOx-
148/Met-148 in ApoAI" ) 
 



 17

b <- b + theme(axis.text.x  = element_text(size=16,  color= "#999999" )) 
+ theme(axis.text.x= element_text(face= "bold" )) 
 
b <- b + theme(axis.title.y  = element_text(size=16 )) + 
theme(axis.title.y= element_text(color= "#999999" , face= "bold" )) 
 
b <- b + theme(legend.position= "none" ) 
 
b <- b + coord_fixed(ratio=2/2) 
 
b 
 
ggsave( paste ( "MetOx" , ".svg" ), dpi=300) 
 
###hago el pca 
 
pca <- prcomp (DATA, scale =TRUE) 
class  <- pintar1$ class 
scores <- data.frame (pca$x[, 1:2], class , col ) 
 
 
r <- ggplot( data  = scores, aes(x = PC1, y = PC2, colour = colores))  + 
geom_point(size =6, colour= col ) 
 
r <- r + geom_hline(aes(yintercept = 0), linetype= "dashed" ) + 
geom_vline(aes(yintercept = 0), linetype= "dashed" ) 
 
r <- r + xlab ( "PC1 (46.5%)" ) + ylab ( "PC2 (14.8%)" ) 
 
r <- r + theme(axis.title.x  = element_text(size=16 , color= "#999999" )) 
+ theme(axis.title.x= element_text(face= "bold" )) 
 
r <- r + theme(axis.title.y  = element_text(size=16 )) + 
theme(axis.title.y= element_text(color= "#999999" , face= "bold" )) 
 
r 
 
ggsave( paste ( "PCA" , ".svg" ), dpi=300) 
 
###LOADIGNS DEL PCA 
 
load  <- pca$rotation[,1] 
loadings  <- cbind ( colnames (DATA), load ) 
loadings  <- as.data.frame ( loadings ) 
loadings  <- cbind ( loadings , load ) 
loadings  <- loadings [-2] 
 
 
loadings  <- loadings [-1] 
 
ylabel <- c( "Ratio Met-148" , "Methionine" , "Methionine Sulfoxide" , "5-
oxoproline" , "Taurine" , 
            "Glu-Cys" , "Glu-Glu" , "Glutamate" , "GSH" , "GSH/GSSG", "Glu-
Taurine" , "Glycine" , 
            "VLDL" , "Large LDL" , "Small LDL" , "Large HDL" , "Medium HDL" , 
"Small HDL" ) 
 
loadings  <- cbind (ylabel, loadings ) 
colnames ( loadings ) <- c( "metabolites" , "PC1" ) 
metab <- loadings $metabolites 
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l <- ggplot( loadings , aes(x=metabolites, y=PC1)) + 
geom_bar( data =subset ( loadings , PC1>=0),stat= "identity" ) + 
  geom_bar( data =subset ( loadings , PC1<0),stat= "identity" ) 
 
l <- l + coord_flip() 
 
l <- l + scale_x_discrete(limits=metab) 
 
l <- l + theme(axis.title.y = element_blank()) 
 
l 
 
ggsave( paste ( "loadings" , ".svg" ), dpi=300) 
 
###para pintar methionine y methionine sulfoxide 
###tengo q cargar el dataset que esta en la carpeta  de gamma 
glutamyl... 
 
colores <- rep ( c( "CTR" , "HIAE" , "PIOFLUMET" ), times= c(14,12,6)) 
class  <- as.factor (colores) 
col  <- rep ( c( "#F8766D" , "#619CFF" , "#00BA38" ), times= c(14,12,6)) 
 
pintar <- cbind ( class ,colores, col , data ) 
library (ggplot2) 
 
pintar1 <- pintar[,1:2] 
pintar1 <- cbind (pintar1,pintar[,13]) ###Methionine 
colnames (pintar1[4]) <- "Methionine" 
 
###pinto 
 
b <- ggplot(pintar1, aes(x= class , y = log10 (pintar1[,3]), color = 
colores)) + geom_point(size = 4, position = positio n_jitter(w = 0.1), 
colour= col ) 
 
b <- b + geom_segment(x=0.75, y= mean( log10 (pintar1[1:14,3]),trim=0.2), 
xend=1.25, yend= mean( log10 (pintar1[1:14,3]),trim=0.2, colour= "black" ), 
size=1, colour= "black" ) 
 
b <- b <- b + geom_segment(x=1.75, 
y=mean( log10 (pintar1[15:26,3]),trim=0.2), xend=2.25, 
yend= mean( log10 (pintar1[15:26,3]),trim=0.2, colour= "black" ), size=1, 
colour= "black" ) 
 
b <-  b + geom_segment(x=2.75, 
y=mean( log10 (pintar1[27:32,3]),trim=0.2), xend=3.25, 
yend= mean( log10 (pintar1[27:32,3]),trim=0.2, colour= "black" ), size=1, 
colour= "black" ) 
 
b <- b + ggtitle( "Methionine" ) + theme(plot.title = 
element_text(size=18)) 
 
b <- b + theme(axis.title.x = element_blank()) + 
ylab ( "log10(Intensity)" ) 
 
b <- b + theme(axis.text.x  = element_text(size=16,  color= "#999999" )) 
+ theme(axis.text.x= element_text(face= "bold" )) 
 
b <- b + theme(axis.title.y  = element_text(size=16 )) + 
theme(axis.title.y= element_text(color= "#999999" , face= "bold" )) 
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b <- b + theme(legend.position= "none" ) 
 
b <- b + coord_fixed(ratio=2/1.5) 
 
b 
 
ggsave( paste ( "Methionine" , ".svg" ), dpi=300) 
 
###Methionine sulfoxide 
pintar1 <- pintar[,1:2] 
pintar1 <- cbind (pintar1,pintar[,14]) ###Methionine Sulfoxide 
colnames (pintar1[3]) <- "Methionine.Sulfoxide" 
 
###pinto 
 
b <- ggplot(pintar1, aes(x= class , y = log10 (pintar1[,3]), color = 
colores)) + geom_point(size = 4, position = positio n_jitter(w = 0.1), 
colour= col ) 
 
b <- b + geom_segment(x=0.75, y= mean( log10 (pintar1[1:14,3]),trim=0.2), 
xend=1.25, yend= mean( log10 (pintar1[1:14,3]),trim=0.2, colour= "black" ), 
size=1, colour= "black" ) 
 
b <- b <- b + geom_segment(x=1.75, 
y=mean( log10 (pintar1[15:26,3]),trim=0.2), xend=2.25, 
yend= mean( log10 (pintar1[15:26,3]),trim=0.2, colour= "black" ), size=1, 
colour= "black" ) 
 
b <-  b + geom_segment(x=2.75, 
y=mean( log10 (pintar1[27:32,3]),trim=0.2), xend=3.25, 
yend= mean( log10 (pintar1[27:32,3]),trim=0.2, colour= "black" ), size=1, 
colour= "black" ) 
 
b <- b + ggtitle( "Methionine Sulfoxide" ) + theme(plot.title = 
element_text(size=18)) 
 
b <- b + theme(axis.title.x = element_blank()) + 
ylab ( "log10(Intensity)" ) 
 
b <- b + theme(axis.text.x  = element_text(size=16,  color= "#999999" )) 
+ theme(axis.text.x= element_text(face= "bold" )) 
 
b <- b + theme(axis.title.y  = element_text(size=16 )) + 
theme(axis.title.y= element_text(color= "#999999" , face= "bold" )) 
 
b <- b + theme(legend.position= "none" ) 
 
b <- b + coord_fixed(ratio=2/1.5) 
 
b 
 
ggsave( paste ( "MethionineSulfoxide" , ".svg" ), dpi=300) 
 
 
###large HDL 
 
pintar1 <- pintar[,1:2] 
pintar1 <- cbind (pintar1,pintar[,10]) ###Large HDL 
colnames (pintar1[3]) <- "Large.HDL" 
###pinto 
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b <- ggplot(pintar1, aes(x= class , y = pintar1[,3], color = colores)) + 
geom_point(size = 4, position = position_jitter(w =  0.1), colour= col ) 
 
b <- b + geom_segment(x=0.75, y= mean(pintar1[1:14,3],trim=0.2), 
xend=1.25, yend= mean(pintar1[1:14,3],trim=0.2, colour= "black" ), 
size=1, colour= "black" ) 
 
b <- b <- b + geom_segment(x=1.75, y= mean(pintar1[15:26,3],trim=0.2), 
xend=2.25, yend= mean(pintar1[15:26,3],trim=0.2, colour= "black" ), 
size=1, colour= "black" ) 
 
b <-  b + geom_segment(x=2.75, y= mean(pintar1[27:32,3],trim=0.2), 
xend=3.25, yend= mean(pintar1[27:32,3],trim=0.2, colour= "black" ), 
size=1, colour= "black" ) 
 
b <- b + ggtitle( "Large HDL" ) + theme(plot.title = 
element_text(size=18)) 
 
b <- b + theme(axis.title.x = element_blank()) + ylab ( "% Relative 
Area" ) 
 
b <- b + theme(axis.text.x  = element_text(size=16,  color= "#999999" )) 
+ theme(axis.text.x= element_text(face= "bold" )) 
 
b <- b + theme(axis.title.y  = element_text(size=16 )) + 
theme(axis.title.y= element_text(color= "#999999" , face= "bold" )) 
 
b <- b + theme(legend.position= "none" ) 
 
 
b 
 
ggsave( paste ( "largeHDL" , ".svg" ), dpi=300) 
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Long-term health risks of hyperinsulinaemic androgen excess appear in 

adolescence with serum markers of oxidative stress and impaired HDL maturation 

through oxidation of methionine residues in apolipoprotein A1 
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