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oooooad
£ Thi s script is used for combating Dbat
ch el fects between different projects p
rior to model cons truction!
library (sva)
library (caret)
data_set <— r1read. delim(“ home, andy “allf
iles—scannorm. txt” >, stringsAsFactors=F, h
eader —F)
# Create numerical data set with colnam
es,/rTowname s and appropriate design matr
ices and factors
annotation_headers <— data_set [1 17, 1]
fHeader comprises row 1—17
annhotations <— data_set [1 17, 2:ncol (dat
a_set) ]
colnames (annotations) <— annotations [1,
]
rownames (annotations) <— annotation__hea
der s
rownames__data__set <— data_set [, 1]
data__sel <— data_set [, —1]
# Convert t he dat a to numecrical valucs
data_set <— data. frame (sapply (data set [
18 : nrow (data__set), ], as. numetic))
colnames (data__set) <— annotations [1, ] s
The colnames corresponds t o t he I Ds
rownames(data_set) < — rowhames__data__set
[18:1length (rownames__data__set) |
projects <— factor (as. character (annotat
ions [3, 1))
# CLP USENS is used in the combat model

oooooao
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?

groups <— as. character (annotations [7, 1)
#Make the NA unknown

groups [is. na (groups) ] < — “Uunknown’
groups <— factor (groups)

group model <— model. matrix (~groups)

# Remove near —zero—variance probes (cou
ld potentially interfere with ComBat)
nzv <— nearZeroVar (t (data_set))

data_set <— data_set [—nzv, ]

EThe data consists o f 5 different proije
cts with pronounced batch el [ecls

# ComBat is used 1o remov e t he batch e [
fects

normalized_ data <— ComBat (data__set, pro]j
ects, mod=group_model)

normal ized_ data <— rbind (annotations, no
rmalized__data)

write. table (normalized_ _data, ““home, / andy
/S processed__data__sets,/ComBat, ~allfiles_SC
AN ComBat. txt”, col. names=F, sep= “¥t”, quo
te=T)

Ooooooao
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fConstruction o f t he initial mode | pote
ncymode l

require (pROC)

require (ROCR)

require (varSelRF)

require (ggplot?2)

require (reshape)

require (randomForest)

require (caret)

library (sva)

library (parallel)

library (doMC)

library (foreach)

HHLoad dataset

datal< read. table (file= “allfiles—scanno
rm—cleaned_ComBat. txt”, stringsAsFactors
=FALSE, row. names=1, header=F, sep= “¥t7)
FHDef ine trainingset. Row 10 correspond
to annotations with info train/test
trainingset<—as. matrix (datall [, which (dat
al [10, ] ==%“training set”)])
trainingsetannot<—as. vector (trainingset
(7, 1)

goobooo
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oooooao

trainingsetannot [which (trainingsetannot

<

== “no cat”?)] <=0

trainingsetclass<—as. factor (trainingse:t
annot)
trainingset<—as. matrix (trainingset [— (1
17y, 1)

class (trainingset) <— “numeric’
training<—as. data. frame (t (trainingset))
##lLoad testdataset 1
testsetl<—as.matrix (datal [, which (datal [
10, ] == “test set 17) 1)
testsetlannot<—as. vector (testsetl1l [7, ])
testsetlannot [which (testsetlannot== “no
cat”?) ] <—-0
sampleannot<—as. vector (testsetl [2, ])
testsetl<—as.matrix (testsetl [— (1:17), 1)
class (testsetl) <— “numeric”’
testsetl<—as. data. frame (t (testset1))
testsetclass<—as. factor (testsetlannot)
#f#tload testdataset 2
testset2<—as. matrix (datall, which (datal [
10, ] == “test set 27) 1)
sampleannottest2<—as. vector (testset?2 [2,
1)

stset2annot<—as. vector (testset?2 [7, 1)

“
n o

stset2annot [which (testset2annot==
t” ) 1 <=0
stset2annot<—a

stset2<—as.matrix (testset2 [— (1:17), 1)

factor (testset2annot)

923

& i3}

©w F 0 40 ot
o H o —~ 0o 0 ®» o @
%)

ss (testset?2) <— “numeric
stset2<—as. data. frame (t (testset?2))
Construct the model

t. seed (2)

vsrfi<—varSelRF (training, Class=trainings
etclass, ntree=2000, ntreelt rat=2000, var
s. drop. frac=0. 2, keep. forest=T, whole. ran
ge=TRUE, verbose=TRUE)
RFmodel<—randomForest (y=trainingsetclas
s, x=subset (training, select=vsrif$sel cte
d. vars), ntree=vsrf$ntreelterat, importan
c e TRUE)

rfpr. pred<—predict (RFmodel, newdata=subs
et (testsetl, select=vsrf$selected. vars))
confusionMatrix (rfpr. pred, testsctclass)
a<—data. frame (stimulant=sampleannot, gro
up=testsetclass, predicted=rfpr. pred)
write. table (a, file= “VarSelRF_combat__Tes
tl. txt’, sep= “ 7, row. name s=TRUE)

gooooad
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\V]

rfpr. pred2<—predict (RFmodel, newdata=sub

set (te t2, select=vsrf$selected. vars)

]
7]
0]

~—

AN

amplcannottcst

l
2]

—data. framec (stimulant
t

N o

group=
2)

1

estset2annot, predicted=rfpr. pr

table (b, file=“VarSelRF_ combat_Tes

« »

t7, sep= , , row. name s=TRUE)

N R

act wvariable impor tance

o B X oo

€ H s =20

table (vsrtrf$selected. vars, ile= “Va

»

"_ComBat. txt”, sep= °, , Tow. name s =TR

o
_— = ot =

—
A~
=

tstrappilngeg o f variable selection p
ur e

L < makeForkCluster (12)
erSetRNGStream (forkCL, iseed= (100))
e

Vv

c

r

— — 0 O H T w~- MO
w = 0 0

+ =+ O a o

rEvalQ (forkCL, library (varSelRF))
sb <—varSelRFBool (training, train.i
1

w

ass, usingCluster=T, srf=vsrf, TheC
er=fTorkCL, ntree=2000, ntreelterat=20
ars. drop. frac=0. 2, bootnumber=100)
opCluster (forkCL)

tttdftat sttt gt Shuffle train an
testH ARG H AR AT HEAERH

Shuffle train and testset 18 time s t o

a ke sure primary selection i s not bia

O~ 35 < 0 0 == HCH

w
4 4+ 0 - »
—+

1

<+ O o m
w

%2}

d. #Combine train and test dataset
otest2<—as. matrix (datal [, —which (datal[
0, 1 == “test set 27)1)

otest2annot<—as. vector (notest2 [7, 1)

=5 0o B Ha o

=}

«

st2annot [which (notest2annot== “no ¢ a
<—0

otest

=]
o]
-
]

—+
~—
[

classes<—as. factor (notestZ2annot)

ector (notest2 [2,1))))

2

# notest2compounds<—1levels (factor (unlii
v
est2<—as.matrix (notest2 I[— (1:17), ]

»

ass (nhotest?2) <— “numeric

H TR e H#E
e
=]
(]
ot

1

erate a new sampling matrix without
DMS O and Watler!These ar e controls and

1

d not b c uscd for sampl ing t o test

st2 [2, ] ==%“dimethyl sulfoxide”) 1)
s tDMSO_Unstim <—as. matrix (notestDMS
[,b, —which (nhotestDMSO [2, ] == “unstimulated

t
estDMSO <—as. matrix (notest2 [, —which (
e
e

08 5 3

notest?2DU <—as. vector (notestDMSO_ Unstim

gooooad
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(7, 1)
notest2DU [which (notest2DU== “no cat”) ] <—
0
notest2DUclasses<—as. factor (notest2DU)
RHEEHGRERAEHEREA G EEREERE
HFHconstruct the shuffling loops
F#EShuffle train and test 20 times!The T
esults are s tored in testcomp, which are
accessed through typing testcomp [ [i]] 10
testcomp <— ¢ (O
looptest <— NUILL
looptrain <— NULL
looptests <— 1list ()
trainingsetannot<—11is1t ()
trainingsetclasses<—11ist ()
testsetannot<—11ist ()
testsetclasses<—1ist 0
testsetnames<-—11ist ()
vsri<—1ist (O
rfvsrf<—11ist () 20
rfpr. pred<—11ist 0
cf<—11ist ()
results<—11is¢t ()
testcomplocec<—11ist ()
r{pr. predtest2<—11ist ()
resultstest2<—1ist ()
vsrf. vsb <—11ist ()
fcecl=makeCluster (4)
FregisterDoSNOW (c 1)
registerDoMC (18) 30
startTime=Sys. time ()
writeLines (paste ( ‘Starting shuffle s
tartTime, sep= "))
loop_results=foreach (i=1:18, ackages=c
(‘“varSelRF’ ", ‘caret’, ‘randomForest’)) % d
opar% |
set. seed ((10+1i))
testcomp <-— (sample (sort (unique (levels (
factor (notestDMSO Unstiml[2, which (notest 40
2DUclasses== “1A")1))), method= “radix”), 6
) )
testcomp <—c (testcomp, sample (sort (uniqu
e (levels (factor (notestDMSO_Unstim [2, whi
ch (notest2DUclasses==“1B”)]))), method= ¢
radix”), 6))
testcomp <—c (testcomp, sample (sort (unigqu

gooooad
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e (levels (factor (notestDMSO Unstim [2, whi
ch (notest2DUclasses== “0")1))), method= “r
adix” ), 6))

testcomploc <— ¢ ()

for (n in 1l:length (testcomp) )

{

testcomploc <— ¢ (testcomploc , which (not
est2 [2, ]==testcomp [n]))

}

TH Ge t 1ds from original matrix contain
ing water and DMSO sampl e s.

b testcomploc <— unlist (testcomploc)
looptest <—notest2 [, testcomploc]
looptrain <—notest2 [, —testcomploc]
trainingsetannot < as. vector (looptrain
(7, 1)

trainingsetannot [which (trainingsetannot
== “no cat”)] <—0
rainingsetclasses <— as. factor (trainin

setannot)

— R

ooptrain <— as.matrix (looptrain [— (1:17
) . 1)

class (looptrain) < — ‘numerric

£l

looptrain <— as. data. frame (t (looptrain)

annot <— as. vector (looptest [7, 1)

«

annot [which (testsetannot== “no c a
classes < — as. factor (testsetanno

names <—as. vector (looptest [2, 1)

—
w
[}
-

ooptest <— as.matrix (looptest [— (1:17),

»

class (looptest) < — “numeric
looptes t <— as. data. [rame (t (looptest))

=

— varSelRF (looptrain, Class=train
at=20
drop. frac=0. 2, keep. forest=T, who
ge=TRUE, verbose=FALSE)

-

< — randomPF

o

®
ot
v]
]

l]asses, ntree=2000, ntr

= — O B <«
H o4 0D -

= @
[ I

o B R o0 A
w

setcla
rf$se

vsrif$ntreel terat, impo

o
=]
=)

[oje!

v rest (y=tr:¢

w

w
w
[v]
w
o
@]
-t
I
<
w
—

o
=subset (looptrain, sel

ected. vars), ntree

gooooad
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rtance=TRUE)

rfpr. pred <— predict (rfvsrf, newdata=sub
sel (looptesi, select=vsrl$selected. vars)
)

ctf <— confusionMatrix (rfpr. pred, testse-t

classes)

results <— t (rbind (stimulant=testsetnam
group=testsetclasses, predicted=r fpr. 10
pred))

o
w

List contains all resul ts # Results c
be found through loop resul¢ts [[i]l] $
st (Results=results, VarSelRF=vsrf, RFVa
IRF=rf{fvsrf, Predictions=rfpr. pred, Con

[

£ » -
@

sion. Matrix=cf, TestSet=testsetnames, T

© o= = o

w
—+

Classes=testsetclasses, Train=loop¢tra

in, Trainclass=trainingsetclasses)

) 20
print (loop_results [[1]] $TestSet)
print (loop_results [[2]] $TestSet)
#stopCluster (cl)
##Run Bootstrapping
vsrf. vsb<—11ist ()
for (i in 1:18) ¢{
forkCL <— makeForkCluster (12)
clusterSetRNGStream (forkCL, iseed= (100-+1
) )
clusterEvalQ (forkCL, library (varSelRF)) 30
vsrf. vsb [[i]]l]<—varSelRFBoot (loop_result
s [[i]] $Train, Class=loop_results [[i]l] $Tr
ainclass, usingCluster=T, srf=1loop_ resulHt
s [ [i]J]] $VarSclRF, TheClustecr=forkCL, ntrecec
=2000, ntreel terat=2000, vars. drop. frac=20
2, bootnumber=100)
stopCluster ([orkCL)
print (Sys. time () 40
}
gooooao
ood
goboboooooobooooaoao
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International application No

PCT/EP2017 /056878

A. CLASSIFICATION OF SUBJECT MATTER

INV. (C12Q1/68
ADD.

Aovarding to Intermational Patent Classifioation {IPC) or to both national slassification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbals)

Documentation searched other than minimum doecumentation to the extent that such documents are included in the fiskle searched

Electronic data base

Ited during the intematicnal search {name of data basa and, where practicable, search terms used)

EPO-Internal, WPI Data, BIOSIS, CHEM ABS Data, Sequence Search, EMBASE

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2012/068474 A2 (UNIV RUTGERS [US]; 1-64
SCHLOSS RENE S [US]; YARMUSH MARTIN L
[US]: MAGUIRE) 24 May 2012 (2012-85-24)
page 3, Tines 6-9; Claims; figures
X EP 2 835 640 Al (ACADEMISCH ZIEKENHUIS 1-64

LEIDEN HODN LEIDS UNI MEDISCH CT [NL])

11 February 2015 (2015-02-11)
[0013]; examples; claims

_/--

Further documents are listed in the oontinuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" decument defining the general state of the art which is not considered
to be of particular relevancs

"E" eatlier application or patent but publishad on ot after the international
filing date

"L" dooument whioh may throw doubts on priority olaim({s) or whioh is
cited to blish the publication date of anather citation or other
spacial reason [as specifiad)

"O" gooument referring to an oral disclosure, use, exhibition or other
means

"P* documesnt publishad prior ta the intemational filing dats but later than
the priority date olaimed

*T* later deoument published after the intemational filing date or priornity
date and not in oonflict with the applioation but oited 10 understand
the prinoiple or theory underlying the invention

"X" document of paricular relevance; tha claimed invention cannot be
oonsidered novel or cannct be considered to involve an inventive
step when the dooument is taken alone

*¥" document of particular relevance; tha claimed invention cannat be
conaidered te invalva an invertiva etep when the document ia
combined with one or more other suoh dosurments, such combination
bsing obvious to a persan skilled in the art

& dooument member of the same patent family

Date of the actual carnplstion of the ink tional search

18 July 2017

Dats of mailing of the intsmational saarch repart

31/07/2017

Name and mailing address of the ISA/

Eurcpean Patent Offioe, P.E. 5813 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Hennard, Christophe

Femn PCT/ASA210 (secand aheet) {(April 2005)
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Category® | Citation of dooument, with indioation, where appropriate, of the relevant passages

Relevant to alaim No.

X ANN-SOFIE ALBREKT ET AL: "Skin
sensitizers differentially regulate
signaling pathways in MUTZ-3 cells in
relation to their individual potency",

BMC PHARMACOLOGY AND TOXICOLOGY, BIOMED
CENTRAL LTD, LONDON, UK,

vol. 15, no. 1,

11 February 2014 (2014-02-11), page 5,
XPO21177247,

ISSN: 2050-6511, DOI:
10.1186/2050-6511-15-5

figure 1; page 2; page 10 first paragraph
X N. LAMBRECHTS ET AL: "Assessment of
Chemical Skin-Sensitizing Potency by an In
Vitro Assay Based on Human Dendritic
Cells",

TOXICOLOGICAL SCIENCES,

vol. 116, no. 1, 7 April 2010 (2010-04-07)
. pages 122-129, XP055035599,

ISSN: 1096-6080, DOI:
10.1093/toxsci/kfqlos

page 124, second paragraph; page 125

X HENRIK JOHANSSON ET AL: "The GARD assay
for assessment of chemical skin
sensitizers",

TOXICOLOGY IN VITRO.,

vol. 27, no. 3, 1 April 2013 (2013-04-81),
pages 1163-1169, XP055279837,

GB

ISSN: 0887-2333, DOI:
10.1016/j.tiv.2012.05.019

page 1165, column 2; page 1164, item 2

X DOS SANTOS G G ET AL: "Progress on the
development of human in vitro dendritic
cell based assays for assessment of the
sensitizing potential of a compound",.
TOXICOLOGY AND APPLIED PHARMACOLOGY,
ACADEMIC PRESS, AMSTERDAM, NL,

vol. 236, no. 3, 1 May 2009 (2009-05-81),
pages 372-382, XP026035311,

ISSN: 0041-008X, DOI:
10.1016/J.TAAP.2009.02.004

[retrieved on 2009-62-14)]

page 378, middle, column 2; page 380, top
colum 1

_/__

1-64

59,60,63

59,60,63

1-64

Femn PCT/ASA210 {continuation of aecond aheet) (April 2005)
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C{Continualion). DOCUMENTS CONSIDERED TO BE RELEYANT

Category® | Citation of dooument, with indioation, where appropriate, of the relevant passages

Relevant to alaim No.

X CLUZEL-TAILHARDAT ET AL: "Chemicals with
weak skin sensitizing properties can be
identified using low-density microarrays
on immature dendritic cells",

TOXICOLOGY LETTERS, ELSEVIER BIOMEDICAL
PRESS, AMSTERDAM, NL,

vol. 174, no. 1-3,

22 October 2007 (2007-10-22), pages
98-109, XPR22308765,

ISSN: 0378-4274, DOI:
10.1016/J.TOXLET.2007.08.015

page 105, item 3.2

X HENRIK JOHANSSON ET AL: "A genomic
biomarker signature can predict skin
sensitizers using a cell-based in vitro
alternative to animal tests",

BMC GENOMICS,

vol. 12, no. 1,

1 January 2011 (2011-01-01), page 399,
XPO55018936,

ISSN: 1471-2164, DOI:
10.1186/1471-2164-12-399

table 1, page 8

X SCHOETERS ET AL: "Microarray analyses in
dendritic cells reveal potential
biomarkers for chemical-induced skin
sensitization",

MOLECULAR IMMUNOLOGY, PERGAMON, GB,

vol. 44, no. 12,

17 April 2007 (2007-04-17), pages
3222-3233, XP022031629,

1SSN: 0161-5890, DOI:
10.1016/J.MOLIMM.2067.01.031

page 3224, part 2.6 - page 3225, part 2.7
X ARKUSZ J ET AL: "Prediction of the
contact sensitizing potential of chemicals
using analysis of gene expression changes
in human THP-1 monocytes",

TOXICOLOGY LETTERS, ELSEVIER BIOMEDICAL
PRESS, AMSTERDAM, NL,

vol. 199, no. 1,

10 November 2010 (2010-11-10), pages
51-59, XP027353733,

ISSN: 0378-4274

[retrieved on 2010-08-14]

pages 54 - 57 item 3

1-64

1-64

59,60,63

1-64

Femn PCT/ASA210 {continuation of aecond aheet) (April 2005)
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Category® | Citation of dooument, with indioation, where appropriate, of the relevant passages Relevant to alaim No.
X EP 1 905 843 Al (VITO [BE]) 1-63

2 April 2008 (2008-04-02)

claims: page 1, [6001], [6010]: page 3

[0011]; page 4, [0038]; page 6, lines

40-46; page 8, lines 34-58; page 97, line

46
X MARTINO DAVID ET AL: "Blood DNA 59,60,63

methylation biomarkers predict ¢linical
reactivity in food-sensitized infants",
JOURNAL OF ALLERGY AND CLINICAL
IMMUNOLOGY, ELSEVIER, AMSTERDAM, NL,

vol. 135, no. 5,

10 February 2015 (2015-02-10), page 1319,
XPO29574888,

ISSN: 0091-6749, DOI:
10.1016/J.JACI.2014.12.1933

page 1320, column 2; table El, page 16

Femn PCT/ASA210 {continuation of aecond aheet) (April 2005)
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International application Na.
INTERNATIONAL SEARGH REPORT PCT/EP2017/056878
BoxNo.ll Observatlons where certaln claims were found unsearchable (Continuation of ltem 2 of first shest)

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

1. |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

bacausa thay relate to parts of the intaernational applicaticn that do not comply with the preseribed requiremants ta such
an extent that ne meaningful international search can be camied out, specifically:

3. I:l Claims Nos.:

bacausa they ara depandant claims and ara nat drafted in accardance with tha sacand and third sentences of Rula 6.4{a).

BoxNo. Il Observations where unlty of Invention Is lacking (Continuation of Hem 3 of flrst sheet)

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

see additional sheet

1. As all required aciditional search fees were timely paid by the applicant, this intemational search repott covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Authority did net invite payment of
additional fees.

3. As only some of the required additional search fees were timaly paid by the applicant, this intsrnational search report covers
only thass claims far which fess wara paid, spacifically claims Nos.:

4, 10(completely); 1-3, 5-9, ll-64(partially)

4. |:| Ne required additional search fees were timely paid by the applicant. Genseguently, this international search repeort is
restricted te the invention first mentioned in the claims; it is covered 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 pratest but the applicable protest
foe was not paid within the time limit specified in the invitation.

m No protest accompanied the payment of additional search fees.

Form PCTASA/210 (continuation of first shaet (2)) (April 2005)
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International Applicatioh No. PCT/ EP2017/ 056878

FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

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

1. claims: 4, 10(completely); 1-3, 5-9, 1l1-64(partially)

Concerns a method for determining the skin sensitizing
potency of an agent; a method for identifying biomarkers for
skin sensitizing potency: an array for use in one the method
: the use of a biomarker, binding agent or a kit for
determining the skin sensitizing potency; characterised in
that the invention provides a population of dendritic or
dendritic like cells, exposing them to a skin sensitizing
agent and measuring the expression of two markers selected
from the group defined in table A, more particularly
characterised in that one of the two biomarkers is
HIST1HZBM.

2-51. claims: 1-3, 5-9, 11-64(all partially)

Concern a method for determining the skin sensitizing
potency of an agent; a method for identifying biomarkers for
skin sensitizing potency; an array for use in one the method
; the use of a biomarker, binding agent or a kit for
determining the skin sensitizing potency; characterised in
that the invention provides a population of dendritic or
dendritic Tike cells, exposing them to a skin sensitizing
agent and measuring the expression of two markers selected
from the group defined in table A, more particularly
characterised in that one of the two biomarkers is in the
order of appearance in Table A. The biomarker indicated in
Table A as "unknown" is not taken into consideration in the
list of inventions because such biomarkers are not defined
and therefore not corresponding to an identifiable invention
(see also below).
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Information on patant tamlly membars

International application No

PCT/EP2017 /056878
Patent document Publication Patent family Publication
oited in search report date member(s} date
WO 2012068474 A2 24-05-2012 US 2014213466 Al 31-07-2014
W0 2012068474 A2 24-05-2012
EP 2835640 Al 11-62-2015  NONE
EP 1905843 Al 02-04-2008 AU 2007301895 Al 03-04-2008
BR  PIO719439 A2 10-12-2013
CA 2664843 Al 03-04-2008
EP 1905843 Al 02-04-2008
EP 2076607 AZ 08-07-2009
JP 2010504744 A 18-02-2010
Us 2010240032 Al 23-09-2010
W0 2008037806 A2 ©3-04-2008

Femn PCTASA210 {patent family annex) (April 2005)
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