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IL-1a (2) 4,32E-07 0.874447
CIMS (16) 1.28E-06 0.874676
VEGF (1) 1.47E-06 0.870962
TNF-B (2) 1.57E-06 0.872955
IL-11 (2) 2.15E-06 0.833144
CIMS (18) 3.09E-06 0.891206
CD40L 3.89E-06 0.917468
IL-3 (3) 4.19E-06 0.87497
CIMS (30) 4.88E-06 0.919455
IL-6 (1) 7.01E-06 0.873484
HLA-DR/DP 8.10E-06 0.879348
IL-2 (3) 8.34E-06 0.845869
FToXAEFL (2) 8.45E-06 0.892806
A 75 a0 9.07E-06 0.864779
IL-18 (3) 9.40E-06 0.899675
Sox1MA 1.05E-05 0.898637
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MCP-1 (3) 1.20E-05 0.885187
Fmag X 1.20E-05 0.865919
IL-9 (1) 1.21E-05 0.872639
CIMS (20) 1.36E-05 0.873286
IL-12 (3) 1.67E-05 0.872587
LA Zx (1) 1.77E-05 0.898973
IgM (3) 1.91E-05 0.893885
IL-7 (2) 1.98E-05 0.893886
CIMS (25) 2.25E-05 0.851688
CIMS (2) 2.30E-05 0.88583
CIMS (6) 2.41E-05 0.858863
IL-16 (3) 2.57E-05 0.905756
GLP-1 2.78E-05 0.880237
CHX10 (3) 2.83E-05 0.889864
IL-4 (3) 3.02E-05 0.860565
VEGF (4) 3.20E-05 0.848107
IL-3 (2) 3.35E-05 0.871146
IL-2 (2) 3.89E-05 0.843949
IL-1ra (3) 3.93E-05 0.88975
RANTES (3) 4.51E-05 0.933006
CIMS (31) 4. 80E-05 0.886723
CIMS (27) 4 90E-05 0.915073
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F#B-FL—ZTENF-SVM OIS 4L
LLTF® /35 A—4—%_ hitp:f/cran.r-project. org/web/packages/e1071/index.html & Y AFRIHEAT
e1071 1.5-24SVM #Ef L TH 7=,

(i) JHZEBAM

#getWorstab: TR BEUVVERED) Fo—JORBERT
getWorstab <- funclion(errors, abNames)
{

retum(abNames{order{emors, decreasing = F)1))

}

#lestModels: —EEBE SN TO—TC2TCOETILERRT S
testModels <- function{medels, elimData, averages, svmfac)
{

nsamples <- ncol(elimData)

d <- as.numeric{svmfac)-1

¥ <- numeric{nsamples)

E <- numeric{nsamples)

analytes <- nrow{elimData)

errars <~ numeric{nrow(elimData))

for(k in 1:analytes)

{
# Jo—7J k] #FHTEEIRIHN. TOBEELETS
backup <- elimDatalk,]
elimDatalk,] <- averages[k]

# TCICBERADETIVEERALTT—4 1y &2 100 L—T%1T5
for (i in 1:nsamples)
{

pred <- predictmodels(f]] , t(elimDatali), decision.values=TRUE)

# REBEERETETD

¥[i] <- as.numeric(atiributes(pred)$decision.values)

}

# TRE) £5tW7 5
y = 1141 +exp{y))

#HBEENE 1 20T0—TE#RANCHEIZET 5 KLBEEHET S
for (i in 1:nsamples)
{

Efi} <- <{d[og(yfl}+{1-dlil}Toa(1-viil)
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# REERETD
erorsfk] <- sum(E)

¥ TOFO—JTF—EFRICEY
elimDatak,j <- backup
}

retum( errors }

}

#getNewElmData: b L—=—2FT—4 ML E LWVREERET S
getNewElimData <-function(erors, elimData)

{
# BBISOREFUEBRDOT S
tasBort <- order{erors,decreasing = F)[1]
refumn{elimData[-tasBort,])

}

# getSmallestError. BbH/MEVREERT
getSmallestError <- function{emors)

{

retum{min(errcrs))

}

#getNewAverages: 7R — THERICEHOFH LY R FEERTS
getNewAverages <- function(errors, averages)

{
# BRONIVREOHEEZRDTS
tasBort <- order{emars, decreasing = F)f1]
retum{averages[4asBor])

}

# getRemovedAb: JEEL &3 £95 TA—JDEHERT
getRemovedAb <- function{errors, abNames)

{

relum(abNames[order{errors, decreasing = T)[1]])

}

backElim <-function(filename, group1, group2, log = FALSE)

{
# S4TF51)— Tel07l BLU Mdk) £WATS
library(e1071)
library(tcltk)
# T—aEgkAHT

goooooao
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rawfile <- read.delim(filename)

# TL—TEFRAET
groups <- rawfile[,2}

# o TINAHERSHT
samplenames <- as.character{rawfile[,1])

# T8ty FEERTS
data <- t{rawfile[,-c{1,2}])

#HEESNGIEE, T—2ERTLT S
if fiog){data < log(data)log(2)}

# FO0—-ToENERD

ProteinNames <- read.delim(filename,header=FALSE)
ProteinNames <- as.character{as.matrix{ProteinNames)[1,))
ProteinNames <- ProteinNames[{1:2}

# To—JnEER/RD

antal <- length{ProteinNames}

$ U ILBLUTO-TE2EH1T3
rownames(data) <- ProteinNames
colnames(data) <- samplenames

# 47y bEERTHT-UTY)
subset1 <-is.element{groups , strsplitfgroup1,” "D
subset? <- is.element{groups , strsplit{group2,”,")[(1]}

# FTPIE—ELTIN—TUREHEETS

svmfac <- factor{rep{'rest',ncol(data )} levels=c{group1,group2, rest))
svmfacfsubsett] <- group1

svinfacfsubset2) <- group2

svmfac <- svmfacfsubset1|subset2]

# BEVTRFr—ESOKLBEORENHORI 2—52E/T S
smallestErrorPerLength <- rep{NA antal)

¥ 2HUTNichi-YETa—J 2 LICEYLFFILEHETS
averages <- apply(data, 1, mean)

# TO—TJEHORBOLHORT 2 —%HERT S, CCTREATORNMRIC
t HEEEITHBESh-TO-ThEREhD
abOrder <- rep{NA,antal)

HERETSIROHOT—42 8y FEERTS
elimData <- data[ subset1|subset?)
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# YU TNORERDITS
nsamples <- ncol(gimData)

#elimData ROF LW Tz +
subset! <- svmfac==group1
subset? <- svmfac==group2

print{paste{nsamples, "samples"),quote=F)
print{paste(” " sum{subset1), "in", group1),quote=F)
print{paste("  ",sum{subset2), "in*, group2},quote=F)
#SVM ETILORECEAT IV b

models <- numeric{nsamples)

#HERSh=FO—JOREFEET -HOEY
borttagna <-0

# e LRA—%ERTS
wrst<-0
proc <-0
m<-Q
for{iin 1:(antal-1))}
m <- m-+{antal-)*sqrt(antal-i}
}
pb <- tkProgressBar{title = "Progress:*, min = 0, max = m, width = 400)

g FOTLARNR—%F7vIT—FFB

JP 2016-537652 A 2016.12.1

setTkProgressBar{pb, proc, label=paste(*Eliminating first ab¥t", round({proc)/(m)*100, 0),"% done")}

# IN—TRELVEETCTRERTLANEINEFIVITE
control <- as.numeric{svmfac)
iffsum(controlfsubset1]) > sum(control[subset2]))

{

pint"ERROR: F—42 2 7 A WD T N—TF1 BLUTIL— T2 DIEBELE X 50

break

}

#2200 TA—TJOARMEIETHRIBEEFERATTS
for(j in 1:{antal-1))
{

# F—424tw kemData bR -2 THOFA—TEFERL TH L TILO

N EOEEEZEIZEFLE FL—200F5
for (i in 1;nsamples)

{
# ETIIRA FEZLAZA—~{ETINIETFILERET 5,
models(i] <- list{svmit({glimData[ -]}, svmfac[H], kemel="linear"}}
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#LO0 ¥ OABILCHELZETOEFIZC CTRESH, £} IZiEESh S,
#elimData DD FRSDFIET B LOO Y FNTETIEETHERT S,

#elimData P& FRA—TE, TAEZRANHE SN FHETEZRAD

# CEICESTIED OO Sy FTiEESRS,

#

#EEhE12070—T BT dmData TR TOETIAHRSh=5,
FKLRENEHE S h, MRE] ITRESHhD, COFEE2TOTO—TH—F
#HEShAETRYESh, TOERLLTT—Ity bPITE-HF0—T

P O¥ERILESEZHTHKLREOUR MAMEEND

# BETO0—-THEEFEADOBTOTO—THanta Nl B KLBEEEE
# URMEERTD
ermors <- testModels(models, elimData, averages, svmfac)

# TabOrdery 1T AR BRELBIMERZH TS 0—TJORMHEEINT S
wrst<-getWorstAb(emors, row.names{elimData))
abOrderfj] <- wrst

# b /PEVKLBREME(LRO NabOrder) [Ti@MEhiTo—JicHind d)E8M0T 5
smallestEmorPerLength(i] <- getSmallestError{emors)

# [T hoTO0—TERET S

averages <- getNewAverages(errors, averages)

# leimDatay Mo 7O0—T%ETS
elimData <- getNewElimData(ermars, elimData)

t BRESKEIO—-TORIC1 27
borttagna <- borttagna + 1

# Fo—TJpREINhI-C & LTS EERBICHLOED
print{paste(j, "probes eliminated @", Sys.time()}, sep="")

# FaSLARNR—%FuvITF—+rT5

proc <- proc + (antal)“sqri{antal)

setTkProgressBar(pb, proc, label=paste{wrst,"eliminated®”, round{{proc/m)*100, 0),"% done"))
}

# labOder) ISB&ED NEEhih o>tz Fo—JTOEHEENT S
abOrder{length{abOrder)] <- setdiff{ProteinNames, abOrder)

¥ IREDFRTOEERIZOEBY 50T 7 7 M LEITF T o B
# RICKREI7AIICRET S,
filename <- paste{"Backward elimination resulf(",mom(1)+1,"}.txt' sep="")
write.table{cbind(smallestEmorPerlength,abOrder), file=filename, sep="¥" quote = F,row.names = F}
plet(smallestErorPerLength, type =", ylab = "KL Eror”, xlab = "Eliminations")

}
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(i) B~ X

NBtrainer <- function{data, fac){
MeanVariancePval <-function{vec , fac){
vec] <- veclfac==levels(fac){1]]
vec2 <- vec[fac==lavels(fac)[2]]
if (sumlis.nafvec))<=2 | sum(lis.na{vec2))<=2){
refumn(c{NA,NA NA NA NA))
}
mean <- mean{vec? , narm=TRUE)
varl  <-var{vec! , nam=TRUE)
mean2 <- mean{vec2 , na.m=TRUE)
var2 <-var(vecZ , na.m=TRUE)
if {var1==0 | var==0}{retum(c{NA,NA,NA, NA NAR}
pval <-ttestivecl vec2,varequal=TRUE)$p.value
retum{c(mean,varl,mean2, var2, pval))
}
retum{t{apply(data, 1 , MeanVariancePval , fac)))
}

NBpredicter <- function(testdata , NBtrained , topnumber=Inf, logfoldcut=0 , pcut =1){
if (topnurmber==Inf}{

JP 2016-537652 A 2016.12.1

indices <- lis.na{NBirained[,5]} & NBirained[,5}<=pecut & abs{NBtrainedf, 1}-NBtrained[,3])>=logfoldcut

Jelse{
preindices <- fis.na(NBtrained[,5]) & NBtrained],5}<=pcut
abs{NBirainedipreindices, 1]-NBirained[preindices, 3)) -> foldchange
cutfold <- sort(foldehange , decreasing=TRUE }[min{topnumber,length(foldchange))]
indices <- preindices & (abs(NBlrained, 1}-NBirained[,3]) >= cutfold)

}

NBirainedred <- matrix(NBtrained[indices,),ncol=ncol{NBtrained))

testdatared <- matrix(testdata[indices,), ncol=ncol(testdata))

singlegene <- function{ genepred){
1 <-{(genepred(5] - genepred[1])*2)/(2*genepred[2]}-0.5"0g(2*pi*genepred[2])
12 <- {{genepred]6] - genepred[3])*2)/(2"genepred4]}-0.5"log(2*pi*geneprad(d])
#print{genepred)
retum{1-12)

}

NBvectorpredicter <- function{vec){
combined <- chind(NBtrainedred , vec}
combined <- matrix{combined(lis.nafvec),), ncol=6)
retum(sum{apply{ combined , 1, singlegene}))

}

relurn{apply{testdatared , 2, NBvecterpredicter))

}

myROC <- function{numbers , fac){
n1 <- sumffac==levels{fac)[1])
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n2 <- sum(fac==levels(fac)[2])

wilcoxresult <- wilcox test{numbers~fac , dtemative="greater")
ROCarea <- as.numeric{wilcoxresultstatistic)(n1*n2)

pval <- wilcoxresultSp.valug

retum(c(RCCarea,pval))

SensitivitySpecificity <- function{numbers, fac){

n1 < sum{fac==levels(fac)[1])

n2 <- sum{fac==levels{fac){2))

un <- sort{unique(numbers), decreasing=TRUE}

SenSpe <- function(x){
sen<-  sum{numbers>=x & fac=levels{fac)[17/n1
spe<-  1-sum{numbers>=x & fac==levels(fac)[2]y/n2
retum{list{Sensitivity=sen,Specificity=spe))

}

retum(t{sapply(un , SenSpe}})

!

NBloopreparer <- function{data , facq
nsamples <- ncol{data)
ngenes <- nrow(data)
NBrainedamay <- amay(NA , dim=c{ngenes,5,nsamples))
for (i in 1:nsamples){ print(i)
NBtrainedarray,,i] <- NBirainer{matrix{data],},ncol=nsamples-1),fac-)
}

retumn(NBirainedarray)

}

NBleaveoneout <- function(NBtrainedarray , data , fac , topnumber=Inf, logfoldeut=0 , peut=1}
nsamples <- ncol(data)
loglikelihoods <- rep(NA, nsamples)
for (i in 1:nsamples){
loglikelihoods{i]<- NBpredicter{matrix(datal,i],ncol=1),NBtrainedarayl,.i] topnumber, logfoldeut, pout)
}
return{logliketihoods)
}

NBloocv <- function{NBtrainedarray , data , fac , lopnumber=Inf , logfoldeut=0, pcut=1){
n1 <- sumn(fac==levels(fac)[1))
n2 <- sum(fac==levels(fac)[2]}
Samplelnformation <- paste(levels{fac)[1}," ",n1," , " levels(fac)[2]," " .n2,sep=""}
loglikelihoods <- NBleaveoneout(NBlrainedarray , data factopnumber,logfoldeut peut)
names <- colnames(data , do.NULL=FALSE)
arden <- ordenloglikelihcods , decreasing=TRUE])
Samples <- data.frame(names{orden) loglikelihoods{orden] facforden])
ROCdata <- myROC{loglikelihoods, fac)
SenSpe <- SensitivitySpecificity(loglikelihoods,fac)
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retum(lisi{Samplelnformation=Samplelnformation,ROCarea=ROCdata[1],p.value=ROCdatal2],
topnumber=topnumber, pcut=pcut,SenSpe <- SenSpe,samples=Samples}}

NBiwooutpreparer <- function{data , fac){
nsamples <- ncol{data}
ngenes <- nrow{data)
NBdoublearray <- array(NA , dim=¢{ngenes,5nsamples*{nsamples-1)/2))
for (i in 2:nsamples){
for (jin 1:(-1)){ printipaste(i,” " i
NBdoublearray[, (i-1)"{-2)/2-+j} <- NBtrainer{matrix{data[,-¢(ij}],ncol=nsamples-2),facf-c{i,j)))
}
}
retum{NBdoublearray)

}

NBmaximizer <- function{NBtrainedarray , data , facy
functomaximize <- function{peut , tepnumber){
NBloocv{NBlrainedarray , dala , fac , topnumber=top , peut=pcut)3ROCarea
}
rocmax <- 0
peutmax <- numeric{0)
topmiax <- numeric(0)
peutset <- ¢{1,0.05,0.01,0.005,0.001, 0.0003 , 0.0005,0.0001)
topset <-¢{1,2,5,10,20,60,100)
for (peutin poutset){
for (top in topset){
currentroc <- functomaximize{peut,top); # print{paste(pcut,” fop, " " curentrec))
if (currentrog >= rocmax){
rocmax <- currentroc
poutmax <- peut
topmax <- top
}
}
}
print{paste("Result " pcutmax,” " topmax,” " rocmax}))
retum(c(peutmax, topmax))

}

NBtotalvalidation <- function(NBdoublearray , NBtrainedarray , data fac){
n1 <- sum{fac==levels(fac)[1])
12 <- sum(fac==levels{fac){2])
nsamples <- n1+12
ngenes <- nrow(data)
Samplelnformalion <- paste{levels{fac)[1],” ",n1," , " levels{fac)[e],” " n2,sep=""}
maxarray <- matrix(NA , nrow=nsamples , ncal=2)
calnames({maxaray} <- ¢{'pcut, topnumber’}
NormScore <- numeric{nsamples)

goooooao
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loglikelihoods <-numeric{nsamples)
for (i in 1:nsamples){
NBtemptrainedamay <- aray(NA , dim=c{ngenes,5,nsamples-1})
if{i>1)
for (j in 1:{i-1)){
NBtemptrainedarrayl, j) <- NBdoublearrayl,,{i-1)*(i-2)/2+]
}
}
if {i < nsamples}{
for (j in (i+1):nsamples){
NBtemplrainedarray[, j-1] <- NBdoublearrayl, (j-1)*(-2)/2+]
}
}
maxarayf,] <- NBmaximizer( NBtemptrainedarray , dataf-J , facl-ij)
femploglikelihoods <- NBpredicter( data, NBrainedarray[,,i] , pout = maxarrayfi,1] , topnumber=maxaray[i.2])
loglikelihoods(i] <- temploglikelihoadsi
meanll <- mean(temploglikelihoods[-])
sdll <- sd{temploglikelihoods[-i)
NormScorel[i] <- {temploglikelihoods(i] - meanll)/sdll
}
names <- colnames{data , do.NULL=FALSE)
orden <-order{ NomScore , decreasing=TRUE)
Samples <- data.frame(namesforden], NormScore[orden],loglikelihoods{orden) fac{orden] maxarray{orden }}
ROCdata <- myROC(NormScore fac)
SenSpe <- SensitivitySpecificity(NormScore fac)
return(list{Samplelnformaticn=Samplelnformation, ROCarea=ROCdata[1},p.value=ROCdata[2],
SenSpe <- SenSpesamples=Samples))

ROCplot <- function(clasRes , sensspecnumber=6){
Sensitivity <- as.numeric(clasRes{[sensspecnumber]][,1]}
Specificity <- as.numeric{clasRes[[sensspecnumber]}[,2])
OneMinusSpecificity <- 1- Specificity
ROCarea <- round(clasRes$ROC digits=2)
plot(OneMinusSpecificity , Sensitivity , lype="I" , xlab="1-specificity” , ylab="sensifivity")
titie{paste{"ROC area = ",ROCarea) fontmain=1)

ROCplotReverse <- function{clasRes){
Sensitivity <- rev(as.numeric{clasRes[[4]]],2]))
Specificity <- rev(as.numeric(clasRes[[41][,1]))
CneMinusSpecificity <- 1- Specificity
ROCarea <- round(clasRes$ROC digits=2)
plot{OneMinusSpecificity , Sensitivity , type="" , xlab="1-specificity’ , ylab="sensitivity")
itie(paste{"ROC area = ",ROCarea),font main=1}

(iii) ChP-PaC bk L—=24 +IAR 1 EFN
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> str{svmtrain)

ik (oD S
$cal : language svm.default(x = t{iraining[aprioriBoalean, J), y = facTr, kernel = "linear”)
$type :num 0
§ kemel :num 0
$ cost A 1
$degree :num 3
$gamma :num 0.04
$coefl snumQ
$nu :num (.5
$ epsilon :num 0.1
$ sparse : logi FALSE
$ scaled : Iogi [1:25] TRUE TRUE TRUE TRUE TRUE TRUE ...
$ x.scale ‘Listof 2

.5 scaled:center; Named num [1:25] 3.14 3.42 3.28 3.33 2.66 ...

.. .- attr(*, "names”}= chr [1:25] "ApoA1_001_C08" "APOA4_5" "C1e_032_A11""Ch.12" ...
.$ scaled:scale : Named num [1:25] 0.117 0.157 0.183 0.1090.112 ...

.. .- attr{*, "names")= chr [1:25] "ApoA1_001_C08" "APOA4_5" "C1e_032_A11""C5.12" ...

$ yscale :NULL

$ nclasses (int2

§ levels : chr [1:3) "ChP" "PaC’ "rest'

$ tot.nSv Jint 97

$nSV tint[1:2) 4948

$ labels int[1:2}12

8V : num [1:97, 1:25] -0.407 0.147 0.912 -0.256 0.478 ...

. atttr(®, "dimnames)=List of 2
.3 chr[1:97] "R251B7" "R4S5A1" "R151B4" "R188A3" ..
.5 chr[1:25] "ApoA1_001_C08" *APQA4_5""C1e_032_A11""C5.12" ...

$ index int[1:97]1368131620212223 ..,

$rho : num 0.0805

$ compprob  logi FALSE

$ probA s NULL

$ probB NULL

$ sigma :NULL

$ coefs cnum [1:97, 1111004661 1 ...

$ na.action TNULL

$ fitted : Factor wf 3 levels "ChP","PaC""rest 1111111211..

.- atirf*, "names™)= chr [1;204] "R251B7" "R152A8" "R4S5A1" "R3ISHA" ...
$ decision.values: num {1204, 1) 0.935 2.207 0.320 3.534 1685 ...
.~ attr(*, "dimnames")=List of 2
. .5 1 chr [1:204] "R281B7" "R1S2A6" "R4SHA1" "RISHAZ" ...
.. 3 : chr"ChPiPaC"
- attr(*, "class"}= chr "svm"
>

)NPaC FL—= 4 HRB1 ETI
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> str{svrntrain)
bk 1ol
Scal : language svm.default{x = t{fraining[aprioriBoolean, ]}, y = facTr, kemel = "linear')
$type :numQ
$ kemel snum 0
$ cost :num 1
$ degree :num 3
$ gamma :num 0.04
$ coef0 :num0Q
$nu snum 0.5
$ epsiton :num 0.1
$ sparse : logi FALSE
$ scaled : logi [1:25] TRUE TRUE TRUE TRUE TRUE TRUE ...
$ x.scale ‘List of 2

.5 scaled:center: Named num [1:25] 3.53 3.37 3.11 3.26 3.72...

. .~ attr*, "names™)= chr [1:25] "Angiomotin.1* "APOA4_2" "BITMB.001.804" *C1e_032_A11" ...
..$ scaled:scale : Named num [1:25] 0.135 0.186 0.235 0.192 0.177 ...

.. .~ attr{*, "names"}= chr [1:25] "Angiomotin.1" "APOA4_2" "BITMB.001.B04" "C1e_032_A11"...

$ y.scale :NULL

$ nclasses fint2

3levels s chr [1:3] "N” "PaC* "rest”

$tot.nSv Jint 15

$nSV (int[1:2]87

5 labels (int[1:2]12

$sv 2 num [1:15, 1:25] 0.392 -1.505 0.246 0.174 1.489 ...

..~ atir(*, "dimnames")=List of 2
.. chr[1:15] "R336A1" "RIS1AS" "R4S5A5" "RISHAT ...
.. .$ : chr[1:25] "Angiomofin.1" "APQA4_2" "BITM8.001.B04" "C1e_032_A11" ...

$index [int[1:15])191415161719202769 ...

$rho tnum 1.4

$ compprab :logi FALSE

$ proba SNULL

$ probB NULL

$ sigma NULL

$ coefs s num [1:45, 1) 0.0642 0.0156 0.0414 0.0302 0.0184 ...
$ na.action :NULL

$ fitted : Factorw/ 3 levels "N',"PaC” "rest; 1 111111111...,

.- atttrf*, "names’}= chr {1124 "R3S6A1" "R6S1A3" "R3IS4B3" "RESZB1" ...
$ decision.values: num [1:124, 1] 11,88 1.2 167 261 ...

.- attr(*, "dimnames"}=List of 2

. .5 1 chr{1:124] "R386A1" "RES1AT "R334B3" *RES2B1" ..,

... chr*NiPaC"
- afr(®, "class™)= chr "svm"

(v} A% Y F I ChP-PaC k L—=24 1+EH 1

apri<c{* IL-12-145 "
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IL-4-55
TGF-bi-34
C-BTK-1
C-UBE2C-1
C-PTPN1-3
cT7y

C5-12
Sox11A_AS
C-HADH2-8
MCP1_001_A04
C-TNFRSF3-1
C-UCHL5-1
TNF-2-89
C-TNFRSF3-2
Eotaxin-2
MCP1_005_A11
Cle_(32_A11
APOA4_5
ApoA1_001_C08
C-MK08-1
C-FASNG
I-16-1
C-Keratin19-3
C-GAKS

library{MASS)
library(gplots)
library{e1071)

#source("C:/Program/R/R-2.8.1/library/NaiveBayesian®)

source{"NaiveBayesian")

filnamn<-"serum ChP-PaC traint+est1.txt"
rawdile <- read.delim{filnamn)
samplenames <- as.character{rawfile[,1])

groups <- rawfile[,2]
data <- tfrawfilef,c(1,2)]}

ProteinNames <- read.delim(filnamn header=FALSE}
ProteinNames <- as.character(as.matrix(ProteinNames){1,))
ProteinNames <- ProteinNames[{1:2)]

rownames(data) <- ProteinNames

colnames(data) <- samplenames

groupl <-"ChP"
group? <- "PaC’

nTrainingSamples <- 204

gogooano
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nTestSamples <- 102

training <- data[,1:nTrainingSamples |
test <- dala[,(nTrainingSamples+1):(nTralningSamples-+nTestSamples)]

aprioniBoolean <-is.clementirownames(data) , apri}

facTr<- factor{rep("rest' ncol(fraining}).levels=c{group1, group2, "rest")
subset1 Tr <- is.element(groupsf1:nTrainingSamples] , group1)

subsat2Tr <- is.element(groups|1:nTrainingSamples] , group2)
facTr{subset! Tr] <- groupi

facTr[subset2Tr] <- group2

facTe<- factor{rep(rest’ ncol(test)),levels=c{group1, group2, "rest"))

subset1Te <- is.element(groups[(nTrainingSamples+1){nTrainingSamples-mTestSamples)] , strsplittaroup,” N
subset2Te <- is.element(groups[(nTrainingSamples+1){nTrainingSamples-+nTestSamples)] , strsplitigroup2,” (11N
facTe[subset1Te] <- groupt

facTe[subset2Te] <- group2

svmirain <- svm{f{training[aproriBoolean,)) , facTr, kemel="linear")

pred <- predict{svmtrain, t{test{aprioriBoclean,]) , decision.values = TRUE, prebability = T)
res <- as.numeric(atiibutes{pred)$decision.values, probability = T}

facnames <- colnames(attributes(pred)$decision.values)[1]

ROCdata <- myROC({res,facTe)

ROCdata[1]

SenSpe <- SensitivitySpecificity(res facTe)

Sensifivity <- as.numeric(SenSpe[,1])

Specificity <- as.numeric(SenSpe[,2))

omSpecificity <- 1-Specificity

plot{omSpecificity, Sensitivity, ylab="Sensitivity", xlab="1-Specificity" type="1")
mitext(side=1, fine = -1.1, paste{"RCOC AUC =" signif ROCdata[1), digits=2)))

RCCdata

Sensitivity+Specificity
max(Sensitivity+Spacificity)

SenSpe

(vi) A7 U Tk NPaC kL—=24 1+EER 1

apri<c{" C-IL65 "
" CystC_002_A01 "
" IL-8-10 "
* IL-11-42 .,
' Cle 032 A1 "
" Eotaxin-2 "
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! C-HADHZ2-8 ",
’ FB_009_B01 ",
" C68 "
! CD40-44 "
! C-CDKk2-1 ",
" FN3-001-B04 "
! Angiomotin-1 "
! LbL-2 "
' C5_029_C08 "
' Clo4 ",
) iL-1a122 "
r C-CDK2-2 "
* C1e_032_EC5 Y,
’ APOA4_2 ",
' FB_009_E05 ",
' C-PBBA4 "
' C-BTK-1 "
" BITM8-001-B04 "
" IL-13-16 "
library(MASS)

library(gplots)

library(e1071)

#source("C:/Program/R/R-2.8.1/ibrary/NaiveBayesian®)
source("NaiveBayesian™)

filnamn<-"serum N-PaC train1-+est! .txt"

rawfile <- read delim{filnamn)

samplenames <- as.character{rawfile[,1])

groups <- rawiile,2]

data <- t{rawfite[,-c{1,2)]}

PrateinNames <- read.delim(filnamn,header=FALSE)
ProteinNames <- as.character{as.matrix(ProteinNames)[1,])
ProteinNames <- ProteinNames[-{1:2)]

rownames(data) <- ProteinNames

colnames({data) <- samplenames

groupt <-*N"
group? <-"PaC’

nTrainingSamples <- 124
nTestSamples <- 62

training <- data[,1:nTrainingSamples |

test <- data]{nTrainingSamples+1}:(nTrainingSamples-+nTestSamples)]

gooooad
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aprioriBoolean <- is.element{rownames(data) , apri)

facTr<- factor{rep("rest",ncol(training)) levels=c{group1, group2, "rest")}
subset1Tr <- is.elemenk(groups[1:nTrainingSamples] , group1)

subset2Tr <-is.element(groups[1:nTrainingSamples] , group2}
facTrisubsetiTr <- group1

facTrsubset2Tr} <- group2

facTe<- factor{rep("rest” ncol(test)),levels=c{graup1, group2, "rest’))

subsetiTe < is.element{groups|(nTrainingSamples+1):(nTrainingSamples-+nTestSamples)] , strsplitigroupd,” Y11}
subset2Te <- is element{groups[(nTrainingSamples+1):{nTrainingSamples-+nTestSamples)] , strsplit{group2,”,")[(1]])
facTe[subset1Te] <- group1

facTe[subset2Te] <- group2

svmirain <- svm({{training[apricriBoolean,]} , facTr, kemel="linear")

pred <- predic{svimtrain, t{tesi[aprioriBoolean,]} , decision.values = TRUE, probability = T}
res <- as.numeric(attributes(pred)$decision.values, probability = T)

facnames <- colnames(attributes(pred)$decision.values)[1]

ROCdata <- myROC(res, facTe)

ROCdata[1]

SenSpe <- SensitivitySpecificity(res.facTe)

Sensitivity <- as.numeric{SenSpe[,1])

Specificity <- as.numeric{SenSpe{ 2]}

omSpecificity <- 1-Specificity

plot{omSpecificity, Sensitivity, ylab="Sensitivity", xlab="1-Specificity" type="1")
miext{side=1, line = -1.1, paste{"ROC AUC = * signifROCdata[1], digits=2)))

ROCdata

Sensitivity+Specificity
max{Sensitivity+Specificity)

SenSpe
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claims 15,27

paragraph [0009] - paragraph [06012]
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FUJIWARA S I ET AL: "Transforming
activity of the Tymphotoxin-beta receptor
revealed by expression screening”,
BIOCHEMICAL AND BIOPHYSICAL RESEARCH
COMMUNICATIONS, ACADEMIC PRESS INC.
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16 December 2005 (26005-12-16), pages
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ISSN: 0006-291X, DOI:
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abstract
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vol. 8, no. 11, 1 June 2008 (2008-06-01),
pages 2211-2219, XPG55172677,

ISSN: 1615-9853, DOI:
10.1002/pmic.200701167

the whole document
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abstract
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figures 3,4

-/--

1-5,
14-56,
58,60-63

5
13,57,59

1-5,
13-63

1-6
13-863

Form PCTASA210 (continuation of eszond shest) (April 2008)

page 2 of 3



(73)

JP 2016-537652 A 2016.12.1

INTERNATIONAL SEARCH REPORT temational appication No
PCT/GB2014/053340
C{Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* | Gitation of document, with indication, where appmopriate, of the relevant passages Relevant to claim No.
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» pages A-699, XPP23435059,
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[retrieved on 2008-04-01]
Y abstract 2-4,
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A 8,13,14,
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Intematienal application No.
INTERNATIONAL SEARCH REPORT PCT/GB2014/053340
BoxNo.ll Observations whare certain claims were found chabla {Contil ion of item 2 of first shest)

This intemeational search report has not been established in respect of certain claims under Article 17(2){a) for the following reasons:

1. I:I Claims Mos.:
because they relate to subject matter nat required to be searched by this Authotity, hamely:

2. I:I Claims Nos.:

because they relate to parts of the international application that do not comply with the preseribed requirements to such
an extent that no meaningiul internatiohal search can be carried out, specifically:

3. I:l Claims Nos.:

because they are dependent claims and are not drafted in aceordance with the secend and third sentences of Rule &.4{a).

BoxNo.lll Observations where unity of Inventian Is lacking (Continuation of Item 3 of first sheet)

This International Searching Authority found multiple inventions in this inftemational application, as follows:

see additional sheet

As all required additional s=arch fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying an additional feea, this Authority did not invite payment of
acditional fees.

@

As only 2ome of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

1-9(completely): 13-63(partially)

4, I:l No requirec additional search fess were timely paid by the applioant. Consequently, this international search repert is
restricted to the invention first mentioned in the olaime; it is coverad by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was net paid within the time limit specified in the invitation.

m No protest accompanied the payment of additional search fess.

Form PCTASA/210 (continuation of first sheat {2)) (April 2005)
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FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 5, 6{completely); 1-4, 13-63(partially)

Methods and products for determining the presence of
pancreatic cancer in an individual, wherein the biomarker is
a core biomarker from table A(i): HADH2 and TNFRSF3.

2. claims: 7, 8{completely): 1-4, 13-63(partially)

Methods and products for determining the presence of
pancreatic cancer in an individual, wherein the biomarker is
a biomarker for PC, which also allows for tumour
localisation chosen from Table A{ii).

3. claims: 1-4, 9, 13-63(all partially)

Methods and products for determining the presence of
pancreatic cancer in an individual, wherein the biomarker is
a biomarker for PC, which is a small peptide of 6 amino
acids chosen from Table A{iii).

4. claims: 1-4, 9, 13-63(all partially)

Methods and products for determining the presence of
pancreatic cancer in an individual, wherein the biomarker is
a biomarker for PC, which is a small peptide of 11-14 amino
acids chosen from Table A{iii).

5. claims: 1-4, 9, 13-63(al1 partially)

Methods and products for determining the presence of
pancreatic cancer in an individual, wherein the biomarker is
a biomarker for PC, which is a kinase chosen from Table A
(ii1).

6. claims: 1-4, 9, 13-63(all partially)

Methods and products for determining the presence of
pancreatic cancer in an individual, wherein the biomarker is
a biomarker for PC, which is another protein (OBP3 and FASN)
chosen from Table A(iii).

7. claims: 10{completely); 56-63{partially)

Methods and products for determining the presence of
pancreatic cancer in an individual, wherein the biomarker is
a biomarker for PC, which also allow for tumor localisation
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FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

chosen from Table A(iv).

8-64. claims: 11(completely); 56-63(partially)

Methods and products for determining the presence of
pancreatic cancer in an individual, wherein the biomarker is
a biomarker for PC, which is a biomarker chosen from Table A

(v).

65. claims: 12(completely); 56-63(partially)

Methods and products for determining the presence of
pancreatic cancer in an individual, wherein the biomarker is
a hiomarker for PC, which is a biomarker chosen from Tahle A

(vi).
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Intsrnational application No

PCT/GB2014/053340
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2007212738 Al 13-09-2007 EP 2135086 A2 23-12-2009
JP 2010527232 A 12-08-2010
Us 2007212738 Al 13-05-2007
Us 2014018375 Al 16-01-2014
W0 2008127718 A2 23-10-2008

WO 2006110581 A2 19-10-2006 AU 2006235258 Al 19-10-2006
CA 2604844 Al 19-10-2006
EP 1871911 A2 02-01-2008
EP 1910557 A2 16-04-2008
EP 2083088 A2 29-07-2009
JP 2008535494 A 04-09-2008
JP 2008535853 A 04-09-2008
US 2009220495 Al 03-09-2009
W0 2006110581 A2 19-10-2006
WO 2006110585 A2 19-10-2006

WO 2012120288 A2 13-09-2012 CA 2828338 Al 13-09-2012
CN 103534594 A 22-01-2014
EP 2681563 A2 08-01-2014
JP 2014508298 A 03-04-2014
KR 20140040118 A 02-04-2014
US 2014038844 Al 06-02-2014
W0 2012120288 A2 13-09-2012
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