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-1 _ FABP4 as marker for a toxic effect The gene

expression pattern governs cellular devel opment and
physi ol ogy, and is affected by pathol ogica
situations, including disease and the response to a
toxic insult. Bearing this in mnd, it becones clear
that the study of gene and protein expression in
preclinical safety experlné%ts will help toxicologists
to better understand the effects of 5 chem ca

exposure on manmal i an physi ol ogy. On the one hand, the

identificati certain unber of. mo ed genes
and/ or pr ot e%‘%ﬁ ¢ %(rd(osur &% & z}fotx&)% ggflr#fectt | ead

to the identification of novel predictive and nDre
sensitive biomarkers which mght replace the ones
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was 25 not detected in the control. Fatty acid
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conser
unexpected toxicity in mice. The main target organ was the liver, showing dose

dependent coagulative necrosis. Also, the compound caused degeneration of heart and
skeletal muscle, and brown adipose tissue. Gene expression analysis in the livers revealed
effects on lipolysis, including a strong induction of fatty acid binding protein 4 which was

not detécted in the control.

Fatty acid binding proteins (FABP) are a family of small, highly conserved,
cytoplasmic proteins that bind long-chain fatty acids and other hydrophobic ligands. It is

 thought that FABPs roles include fatty acid uptake, transport and metabolism. FABP4 is

usually not expressed in the liver cells but in adipocytes where it increases lipolysis.
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cytoplasm c proteins that bind [ ong-chain fatty acids
and ot her hydrophobic ligands. It is thought that
FABPs roles include fatty acid uptake, transport and
met abolism FABP4 is usually hot expressed in the
liver cells but |n adlpocytes where it increases

lip rese ention [
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The present invention also provides a nethod for
predicting at |east one toxic effect of a candidate
conpound conprising 10 a) detecting the | evel of

- &X pr"lﬁé%r@s@npﬂcrwéﬁﬁm eﬁ\ﬁ %oﬁﬂ@sea Ih@th%dtfblsﬁ‘t%&cﬁﬁ%&qéést one toxic effect

sanpl e “exposed to ound, b) conpari

qf@vemdi éﬂﬁéﬁﬁﬁ@ggdéﬁmbﬂﬂEQne foits level of expression

d) HeRcEHhE Wvel d2EPRsIn ofaRE FABRAPAR in WRBSRIJ? cdl] sample exposed to
|fferent al expression of the gene is indicative of

8¢ <9BB{%bne toxic effect. 15 Preferably, the

w Icﬁﬁ@ﬁﬁﬁg thl ek pf @@S&sﬁﬁn Of getnh €o eleeeliof egnedsivarinasentrol tissue or
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dffae. conpound i n conparison to the control sanple is
indicative of at |east one toxic effect.A contro

S anmrgfe%%lﬁﬂmé@n g&é&ﬁﬁe& tﬁt?%énlaqs sﬁﬁﬂgfegéﬁ%xpressmn More

e Oor ce sarrp e exp ]i
L oy wf@sm@wﬁan OfEARRS gamgin trgispfeOr e %’éPlS Pxposed to

theLdmpATd 8 @mpahiSorpd tHBLortf A @amplleqnnﬁrtan&a@mk East%ne toxic
tre ted wwth the candid corrpoun

gﬁrlved |?

B} eI Rpplcdea T e T T

effect on a living organism organ system individa

or gdthe térns S‘éwue oedell sanplewkpakd t e canditiatatompbut&dmeans that
rese Q . C -\ -

téﬁggﬁgp%&e sam %I anl aPH‘g %k?%ﬂe sal%%ieelggeﬁ%}ﬂ 1P§ezﬁled with

thecmwkﬁﬁnﬂunl .as necr05|s of cells or organs.

A "toxic effect” as used herein refers to a deleterious effect on a living organism,

organ system, individal organ, tissue, cell or subcellular unit attributed to the presence of

a compound. A toxic effect may be a physiologic or physical manifestation or

derangement such as necrosis of cells or organs.

A "candidate compound" as used herein refers to any compound which shall be .

tested for its toxicity.

The person skilled in the art is familiar with different methods of measuring the
level of RNA or protein. The term “level” relates to amount or concentration of an RNA
or protein or fragments thereof in an individual or a sample taken from an individual.
Measuring a FAPB4 RNA or protein includes also the measuring a fragment or a variant
of the RNA or protein.
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A "candi dat e conpound" as used herein refers to any
conpound which shall be tested for its toxicity. The
person skilled in the art is famliar with different
met hods of neasuring the Ilevel of RNA or protein. The
tern1 Ievel relates to anmount™ or concentration of an

| n d| e 08 foD rrr(a)etagﬁr{]n Q[Fl ﬁg\ﬁglwyﬁ)fﬂg}?ﬁ{ go%n%ﬁég fglnexlample Northern

Metisgr qwgmaatmnmhmd@ by Bemvitematry itreivered g wethphecomprising,
ﬂﬁ?@ﬂfiﬁq%a 51£ [\%ﬁﬁﬂgg t Qio\ﬁ’H cﬁ"}ﬁffer@xflt JuastiBie PCR

pro el urin e RNA | evel  of
pBpdolesith e Pﬂ-‘@fﬁfablﬁ’a‘hﬁll@omﬁ %I%’ﬁls B WE %gﬁga%urlgg the level of
eggﬁﬁﬁbﬁ@fpggppémkhe bands by densitonetry. Preferred
aLe nethodsbfonpr|3|ng, m croarray anal ysis (gene
chi t ottin r,diff ua ntitati.ve

ot PGP R B i ghasprFPh SR bl Siwle
prﬁapﬁﬁibnf @nrt[mhs]gmmgmolpeec[pemebnbélec@o@xmﬂesgn@ner@fz (electro-
%ﬁ?rgﬁed%%c%lﬂu%}é% Egl )]c R[A K?é?i%%h{ﬁ%g%ﬁ?y l EIYI%A (Qﬂzyﬁéal?rﬂ(ed
1(1pmr1mqsgtheat as)sa}{)manﬁwh@gnpnq iRy tests, electrochemﬂummescence
3(3{11 %Hﬁ{ﬁolaéég}sr@@ﬁ?@c Elsg&ﬁa%%hf e?iha&%ﬁ?z[ﬂh@rﬁde fluoro immuno

un1nescence) (radi ol ELI S

'a@@ﬁri?ﬁéﬂmnmﬂlwﬁﬂﬂ%@f%éwy e yt}l égﬂﬁw ety latex-

dniBRAE tﬁﬁﬁ&?net?gfég By, Yl Sl e NERuLe t@ﬁﬂ@hﬂ lﬁib]SS ;

i Munoassa on- enfhanc t ani de
SPRUBTRCT ARG OF d@iﬁ)%’% ARERT e&HOB GRS
spBE YL EMS$WUr bi di metry, nephel onetry, | atex-
enhanced turbidinetry or nephelonmetry, solid phase

nn%n tFaﬁﬁ-} mi%;ﬂ.gcr_@%t%e%%ﬁ{lfﬂ%%l@fec%ﬁﬂoﬁ&s, 2D gel

adcrophonshioras malmséam@@m mw@bpsﬁme GIRBPACE, Pestermeblotting),
cgﬁ 0 ngéi Jﬂ(F‘t?é‘ W ih RokBEhafibh wﬁﬁﬂﬂgbllﬁ% cﬁedthéarl d%ﬁsfcﬁQlﬁ) Rkesss,

D ge el ectrophoresis, SDS pol yacryl am d
el ectrophoresis (SDS-PAGE), Wstern Blottlng) can be
used al one or in conbination with |abelling or other
det ecti on net hods. FABP4 nay be used as nmarker in any
manTR BPIuASY Bsusad aBumariat in dyusenmal sl ashnkeay r{thowase, or

FA P4 (h @E% . ABBN%& 1 ]@gr Eﬁg)lB?E% B@ NS. zﬁgg&ﬁﬁm. SEQ.

IRBD‘TQeB) Preferably eFABP4 fatused as marker in mouse or rat

The term "variant” of a RNA in this context relates to nucleotides substantially

. similar to said RNA. The term “substantially similar” is well understood by the person

skilled in the art. In particular, a variant may be an isoform or allele which shows

nucleotide exchanges compared to the nucleotide sequence of the most prevalent RNA

isoform in the respective population. Preferably, such a substantially similar RNA has a

sequence similarity to the most prevalent isoform of the RNA of at least 80%, preferably

~ at least 85%, more preferably at least 90%, most preferably at least 95%. Substantially

similar are also degradation products, e.g. nuclease degradation products, which are still
recognized by the diagnostic means or by ligands directed against the respective full-
Jength RNA. '

The term "variant" of a protein in this context relates to proteins or peptides

substantially similar to said protein. The term “substantially similar” is well understood
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The term"variant” of a RNA in this context relates to

nucl eoti des substantially simlar to said RNA. The
term"substantially simlar"” is well understood by the
person skilled in the art. In,particular, a variant

may be an isoformor allele which shows 25 nucl eoti de

han r t.he. I ' ;

e B SRRy LR e, PP rF R ER S Sl which
fhops ainoacid Prabhegesisppated éhthe asnibe paidsegiense afithg mapt prevalent

b hdny | OB b st s BNEimil
(AR SRR, M UL iy gt i

_ I at. .
Pephide basugearecs SHRITEY Kby mast preadentg (T bt prSiein or pepride

Hraeiatohy, paéfelabBSk 195 %5%Sutlst prfdrabll ut lesi 0% amostpeeferably at

A

al s egr.adati on .pr.oduct e. nucl ease degr Lon
8 e S ial sPUREHR o g P B SRRy RETAR"
dﬁgﬁ@hﬁfﬁ 'pcodmleslnwhﬁh abystilirgangdzed by eetdiagragad ms:tnStO? &y ligands
.espectiv - N . -"_ | ""vg'l?t"’al
BREREERAR Ok ook PP U O PR s
pepttitdedate subicamariaaity.y similar to said protein. The
term"substantially simlar"” is well understood -4- by
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of ustystion evlyyandare deigrigaded rbedmudng palessgthemyisgsgecified, in
Shinkdti 8629 a8l wHg iBEredli agnosti c means or by |igands
directed agai nst the respective full-length protein or
peptide. The term "variants" is also neant to relate
to splice variants. 10 The term"variant" also rel ates
to a post-translationally nodified protein such as
gl ycosyl ated protein. A "variant” is also a peptide
whi ch has been nodified after collection of the
sanple, for exanple by coval ent or non-coval ent
attachnment of a label, particularly a radioactive or
fluorescent |abel, to the protein. Having now
general ly described this invention, the same wl |l

. becone better 15 understood by reference to the

speci fic exanpl es, which are included herein for
pur pose _
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of illustration only and are not intended to be
limting unless otherwi se specified, in connection
with the following figures. -5- Figures Figure 1 shows
a schematic representation of fhe expression |evels of
rmuse FABP4 (SEQ ID NG 3) in livers of CD1 and
%lééG mce treated with different doses of a
PPARSF'‘BRB/ gamma co- ant agoni st 3-{ 1-
[ 2- (2- CHLORO PHENYL) - 5- METHYL 5

OXAZ¥nrd 1 YhowEsTHhpmatit leNBOEntBtion v the ETHEXIpnPRERE| cdra@se FABP4

Q%D[m ?t'&?\g? in ﬁ\%rscaitﬁi?l L éS?ElP@%Pc% 'tl%a@:ﬁttﬁ{h LigPeAt &es of a

ion e ani nal test ed doses

ol AR SR I e C LRGS0 ST

@RZD@M ORDI ROV, - B IﬁDerrglmrz ETH@))OSQJPR@PIBNI@tA@Mknown

after initial treatment at
tp GRYSe AVeR HeSEASiTHET r@ﬁ%ﬁ%ﬁ%ﬂ%ﬁ%@ﬁ %ﬁ%ﬂmgs aicthe festedgloses)
rﬁéh@ﬁﬁﬂem&iAﬁfyrﬂMﬁk|nabdoarrﬁ¢@MMBorIﬁis¢rred to in the

£ |n o0 manufacturer's
@{qﬁ'ﬁg lgg u%%cejzs Pvﬁggé( i ndi cated. 5 Exanple 1:
An| mal s and Doses: CDI mce (Charles River

Labdy:at &thi after indkQl:treatmesdt nent wi t h

3-{1-[2-(2- CHLORO PHENYL) - 5- METHYL- OXAZQOL- 4-

YLMgpT 2N C ACID for 1
day I Fonat e peegee (RO ot vont i th
3-{1- [2 ( 2- CHLORO PHENYL) - 5- METHYL- OXAZQOL- 4-
YLMETHYL] - 1H | NDOL- 5- YL} - 2- ETHOXY- PROPI ONI C ACI D f or
10 days; doses were 0, 0.2 and 3 ng/kg treatnent

w th 3-{1-[2-(2- CHLORO PHENYL) - 5- METHYL- OXAZQOL- 4- 15
YLMETHYL] - 1H- | NDOL- 5- YL} - 2- ETHOXY- PROPI ONI C ACI D f or

14
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days; doses were 0, 0.6 and 15 ng/kg C57BL6 m ce (RCC

Ltd, Fullinsdorf): treatnent with

3-{1-[2-(2- CHLORO PHENYL) - 5- METHYL- OXAZOL- 4- 20

YLMETHYL] - 1H- | NDOL- 5- YL} - 2- ETHOOXY PROPIONIC ACID for 1

day; doses were O, 0.2 and 3 ng/kg treatnent with

%%1%2 CHLORO PHENYL) - 5- METHYL- OXAZOL- 4- YLMETHYL]
5- YL} 2- ETHOXY- PROPIONI C ACI D for 10 days;

dos eéo € r?%ly avaft b@eﬂr@ ne%n{g\%eé%eg %o W 1§1E @)r(anrqﬁg %eﬁeaggd Eéc%rdmg to

Ful I I'ns treat
@a{nlfaﬁtzrqrmmum@mywwylﬁfﬁmt@xuq 4-
YLMETHYL] - 1H- | NDOL- 5- YL} - 2- ETHOXY- PROPI ONI C ACI D f or
14 days; doses were 0, 0.3 and 1.2 ng/kg -7-
Treatnment with

3-{1-[2-(2- CHLORO PHENYL) - 5- METHYL- OXAZQOL- 4-
RkaMEpTERYL] - 1H- 1 NDOL- 5- YL} - 2- ETHOXY- PROPI ONI C ACI D for
28 'days; doses were O, 0.1, 0.5 and 2.5 ng/kg 5

Cynopol gus key (macaca fascicularis): treatnent

t hg‘g‘“%%a[“gq?%e%mmo PHENYL) - 5- METHYL- OXAZOL- 4-
YLMETHYL] - 1H | NDOL- 5- YL} - 2- ETHOXY- PROPI ONI C ACI D f or
28 @aysmicdSharlaadivr Qab@a®@iss, WKP9 and 0. 31 ngy/ kg
Treatnment with

3-{5[2- ib Eﬁﬁkﬁ?gﬁ@'& THIGEOr R b METI]IQL OXAZOL-4-

YLMETHYL I@é) ETHOXY- PROPI 'ONI C Al
16 week MBEBEEE]-AEr BNIPOL - Yh 52- By HOXY- Pj{%ﬂ@@%?@ for 1 day;
doses were 0, 0.2 and 3 m :

- 7k
[2 (2 CHLORO- PHENYL) 5> MERSVL- oxazoL- 4- YLMETHYL] - 1H

kS35 IR PO QA0 gD oo

am mal s MBTHasdeemoy 5 PL2JETHGX T HRRGRIENESSAGHD for 10
level s of, EARRS 1. B0 MuSuf SR 1D N0 3) vere

measur ec

e  treatment with 3-{1-[2-(2-CHLORO-PHENYL)-5-METHYL-OXAZOL-4-
YLMETHYL]-1H-INDOL-5-YL}-2-ETHOXY-PROPIONIC ACID for 14
days; doses were 0, 0.6 and 15 mg/kg

C57BL6 mice (RCC Ltd, Fiillinsdorf):

o treatment with 3-{1-[2-(2-CHLORO-PHENYL)-5-METHYL-OXAZOL-4-
YLMETHYL}-1H-INDOL-5-YL}-2-ETHOXY-PROPIONIC ACID for 1 day;
doses were 0, 0.2 and 3 mg/kg

. treatment with 3-{1-{2-(2-CHLORQ-PHENYL)-5-METHYL-OXAZOL-4-
YLMETHYL]-1H-INDQL-5-YL}-2-ETHOXY-PROPIONIC ACID for 10
days; doses were 0, 0.2 and 3 mg/kg

Wistar rats (RCC Ltd, Fiillinsdorﬂ:

e  treatment with 3-{1-[2-{2-CHLORO-PHENYL)-5-METHYL-OXAZOL-4-
'YLMETHYL]-1H-INDOL-5-YL}-2-ETHOXY-PROPIONIC ACID for 14
days; doses were 0, 0.3 and 1.2 mg/kg
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Affymetrix mcroarrays (MEA 230 plus, probe sets:
1417023 _a_at, 1424155 at, 1425809 at, 1451263 a_at)
or Applied Biosystenms Assays on Demand (assay |D:
M100445880_ni ). The expression,levels of FABP4 of the
rat (SEQ ID NGO 2) were neasured using Affynmetrix

hopiY e Brgyer e B 8GR BB Ry e Mg O oL e

RN006703GMBTHYLIFhE- mmoesmnmlfgmxymmmmcm efor 28

nonkeys not d 25 A _

dose- deﬁ@%ﬁ?ﬂf“yg{‘}eﬁ@s}t :93 a&d%ﬁs h@ appr oxi mat el y 50x
antici pated hunman exposure was found in mce with
3-{1-[ 2- (2- CHLORO- PHENYL) - 5- METHYL-

OXAZCOL- 4- YLMETHYL] - 1H 1 NDOL- 5- YL} - 2- ETHOXY- PROPI ONI CAC
| D ((F)Pn%%olﬁlsmsﬂ Qﬁﬂtﬁa)fascfmﬁr@?a' n target organ was

iver how ng dose dependent coagul ative

eart - artiraREIer e G CHHIRS0 IR OUR ot ppg - GKAZOL &

ti ssue. YWIMEBHYLY 1HRINIDOR- mmpzrmd{mmcspl@ﬂmdﬁy.for 28

mser e, Boanadepse PR bl i e &) e not

"observed at sinmlar exposure levels. -8 The gene

expreessilyratiment wish Bi Mel2- @F CBLORGHPHIERDHat5- MEIGI Y L-OXAZOL-4-

3-{1-[2 %?Bg ) I%%@oﬂoﬁ@@fh]f 16
-1H- | ND&L%E EEE%;Y}J SB%I ONI C ACI D was conpar ed o
bet ween Wesks dayed viere 0- Pn@ L bhpet | 58rker eveal ed a
strong i nduction of the expression of fatty acid

bi ndi- NG [ R(RCBILOROIPHENEE) - $- MET Y DHONRA APL-4- BLIFI/EBE’NL] 1H-

|.vé&‘f%%fx.5§¢"fly2d et RO bR PR sl gy B ene

diycpbipbsyhae dffed, gEIS( 'leéSi)ed aaandiowert elosaidralby (pde
CCI 4)) an 1 nduction of the expression of FABP4 was

g;gor&, Bl s bhRS OB Brect GG BTREE 5P ANhBRLd wsing

Affymetrix rmcroarrays (MEA 230 plus, probe sets: 1417023 _ a at, 1424155 _at,
1425809 _at, 1451263_a_at) or Applied Biosystems Assays on Demand (assay ID:
'Mm00445880__m1). The expression levels of FABP4 of the rat (SEQ. ID NO: 2)
were measured using Affymetrix microarrays (RG U34A, probe set:
rc_AI169612_at) or Applied Biosystems Assays on Demand (assay I1:
- Rn00670361_m1). The expression levels of FABP4 of the monkeys were not

measured.

Results:

A dose-dependent severe toxicity at > approximately 50x anticipated human

~ exposure was found in mice with 3-{1- [2—(2-CHLORO—PHENYL)-S—METHYL—

OXAZOL-4-YLMETHYL]-1H-INDOL-5-YL}-2-ETHOXY-PROPIONIC ACID (PPAR
a,y-co-agonist). The main target organ was the liver, showing dose dependent coagulative
necrosis. Also, the compound caused degeneration of heart and skeletal muscle, and

brown adipose tissue. Mortality in mice occurred at 20.6 mg/kg/day.

In rat and monkey tissue (liver, heart, skeletal muscle, Brown adipose tissue) such

toxicity was not observed at similar exposure levels.
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“the livers of rats

treatment with | NDOVETHACI N

(1-(4-Cnhl orobenzoyl ) - 5- net hoxy- 2-

nmet hyl - 3-i ndol eacetic acid, Signma 17378), single dose
p.o. (orally); doses were 15 @, 2, 10 and 20 ng/kg
Treatment with | NDOVETHACI N

1- .
e
HHEMLMFME@HYZ -OXAd (o - 41‘@/1\15(@7 H OXY- -
P‘R@?RﬁNﬁgAC@D %E @oﬁ?ﬁredgeﬁ@‘e& gat?ﬁﬁd"ﬁllc% T & E@ln revealed a

orall 20 | f FABP4
qt;@gr]_%/ﬁluc(agggf thegxmgssuzl} A ggﬁ_&\;grgs :ug in m‘?ce (see Figure 1).
PABY IR hot iAGEdan kays ( RG U34A probe sets:

" rc_Al 169612 at) or Applied Biosystens Assays on

e e e SRR G el P R i Tpe LA e xampl

h)yhmﬁdﬁp@)mdm@%mserbwdeurnhhmdd(ﬁQQIQMHJemdemOnmﬁthecxpressmn
{5408 LJoUBE%, 6o FONEL agln {1 eated. Decr eased

ycogen ep03|t|on|ntest-|tem

' treated anlnals mas observed after single

adm nistration of 10 or 20 ng/kg or multiple

adm nistration of 5 ng/kg/day for 7 consecutive days.

Banmfese finding were acconpani ed by changes of

di f ferent cIinicaI bi ochem stry paraneters -9-
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FABP4 n@%@kgggyconfirned by PCR (see Table 1) 10

INDOMETHACIN was dissolved in corn oil. Treated animals were dosed orally
(p.o.).

The expression levels of FABP4 of the rat (SEQ. ID NO: 2) were measured using
Affymetrix microarrays (RG U34A, probe sets: rc_AJ169612_at) or Applied
Biosystems Assays on Demand (assay ID: Rn00670361_m1).

Results:

Slight histopathological alterations (hepatoceliular hypertrophy) was observed in a
dose dependent manner in the livers of indomethacin treated. Decreased hepatocellular
glycogen deposition in test-item treated animals was observed after single administration
of 10 or 20 mg/kg or multiple administration of 5 rhgfkg/ day for 7 consecutive days.

These finding were accompanied by changes of different clinical biochemistry parameters
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Time of Dose FABP4 expression relative to tine

- Treat ment mat ched vehicle control necropsy (ng/kg)

Affymetrix result PCR result (Fold change) (Fold
change) vehicle 6 hours 0 1 n,d. indonethacin 6
hours 2 1 n.d. indonethacin 6 hours 10 1 n.d.

magmtoffg& %hgngewgpﬁl YME go ind’f@h%l@fﬁf&)@ﬁ%%ﬂ%?&t@er%ﬂ?gle dose

ihdomsthagin4dadnistration antﬂdbcrém@kzg/ Aayxdpspgrpug afer gpadted treatment.
13.68 vehicle 7days 0 1 n.d. indonethacin 7days 2 1

n. d.rhe \g@ﬁ 836 In AAKRr 2t AdRInidPatidh M&n&ha&@ s

rel ati expressi.on of rat FABP4 ( SEQ
MRS e HSINg WESTIR FEY SR ?e%f% in ‘iCFFé?P Og%ee’%i:e%? of fatty
abiCBINgRE WrbiéR ARYSTHIE D) Wisfdbesreat md@ﬁ @8 holirs after single dose

KB e A eer i dagren MRS RS bRk ke 17

@ssaytivdlayRab 6 A06E/ dat )ndo]i’mehzen‘p Festie (Im:a’tmergl gvarps WGth the

ll{‘irgjtl ?ﬁnﬁﬁcﬁo @B?‘n@%ﬁfo@?g 'h??resiaa g 3%/&%@8’5%'7\/ g&) s1nduct10n of
RABRY. mENdowasqengrmedhedy CROseeJablea®® 1. Use of FABP4 as
bi omarker for determ ning at | east one toxic effect of

a candi date compound. 2. The use according to claim
1 wher ei n the toxic effect is a hepatotoxic effect. 5

VETTod foT_predireTiNg ar | east mBp4lpldssibh rlahvedb tme

qnw ng;&g at iﬁ;‘?ﬁ;ﬁﬂ jo?(lﬁg? ?AE;% a) dghRkbd 0%1.&19 Bontrol
g) AfPEREH st L] SSUPH result

cel | sanple {(Fold change) (Fold change)
vehicle 6 hours 0 1 n.d.
indomiethacin 6 hours 2 1 n.d.
indomethacin 6 hours 10 1 n.d.
indomethacin 6 hours 20 1 n.d.
vehicle 24 hours 0 1 n.d.
indomethacin | 24 hours 2 1 n.d.
indomethacin | 24 hours 10 4.13 n.d.
indomethacin | 24 hours 20 8.41 13.68
vehicle 7days 0 1 n.d.
indomethacin 7days 2 1 ' n.d.
indomethacin 7days 5 79.59 26.92

Table 1: Mean relative expression of rat FABP4 (SEQ. ID NO: 2) in the livers of
WISTAR rats treated either once or for 7 consecutive days with different doses of
indomethacin measured with Affymetrix microarray (RG U34A) or PCR (Applied
Biosystems Assays on Demand ; assay ID: Rn00670361_m1). The expression is given

relative to the expression in the respective time matched control animals treated with

' Yehicle' only. (n.d. = not determined)
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15 %gﬁﬁéF 4-1- SEQUENCE LI STING <110> F. Hoffmann-La
Roche B%120> FABP4 as nmarker for a toxic effect
<130> 23334 <160> 3 10 <170> Paten In v si on

%2 Ths uge aegqrdinggoglaimg, whersin tbmé@@q_ P%tatﬂxécrfgf

<400> 1 tgcagcttcc ttctcacctt gaagaataat cct agaaaac
5 3 cararabiod piﬁﬁ@ﬁiggt@ Ietast@)(ﬂe 1Rk éffeat aotaadidateggagaantl comprising

DaotUgaet ey Cr et bt QA RRLRaNth A sty sl

atcakpagﬁgoﬂ&&nnﬁ&uhgaatgggga tgtgatcacc attaaatctg
aaa ﬁ]&:%mﬁgﬁ%qg}e?& engegﬁ&li bEGE 2800L&ALREL Q8 Bression in a

ccag Cagatga Ca aaagt c aagagcacca
300 control Ussue or celi sample wherein a 1fferent1a expressmn of the gene is

10 indicative of at least one toxic effect.

4. Method according to claim 3, wherein a higher expression of the FABP4 gene in the
tissue or cell sample exposed to the compound in comparison to the control is

indicative for at least one toxic effect.

5. Method according to claim 3 or 4, wherein the at least one toxic effect is a hepatotoxic

15 effect.
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20
25
30
35
40
I
50
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60
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70

taaccttaga tgggggtgtc ctggtacatg tgcagaaatg ggat ggaaaa
t caaccacca 360 30 taaagagaaa acgagaggat gataaactgg
ccacgagagt

ttat gagaga gcat aagcca agggacgttg acctggactg aagttcgcat

t ggt ggaat g cgt cat gaaa ggcgtcactt 420

480 35 tgaactctac aacattctgt

jggatatatt gttcaaaaag

atattgttagt tttccctgagﬁaﬁgcggggggﬁgca agtaattttc
tcccaagctg attttattca atatggttac gttggttaaa 600

daect rt tadFrhagalbtmgh6les 40 <210> 2
DNA 45 <213> Rattus_norvegicu

W& Fasktes &
H305228334<221> m sc_feature
C,

4899) 3. (379)

nis a,

g, or

(451). . (451)

CLOPs>a (HPYIC

f:

<211> 600
<220> <221>
€523> nis a, ¢, g, or

<212>

55 <222> (22)..(22) <223>

t <220> <221> msc_feature

<223> n is a,

U Abse_feriMag v8R157323 (441)..(441) <223>nis a, ¢
g, or Tt -

gaagaataat
gtcteccagtg
aaagtggctg
attaaatctg
gacgaagtca
ctggtacatg
gataaactgyg
gcataagcca
gggatatatt

tcecaagetyg

or t

<210> 1
<211> 619
<212> DNA
<213> Homo sapiens
<400> 1
tgcagcttce ttctcacctt
ttgtaggtac ctggaaactt
gagtgggctt tgccaccagyg
tgaatgggga tgtgatcacc
tcatactggg ccaggaattt
taaccttaga tgggggtgtc
taaagagaaa acgagaggat
ccacgagagt ttatgagaga
tgaactctac aacattctgt
ttagcaagca agtaattttce
taactttttt tagatttag
<210> 2
<211> 600
<212> DNA )
<213> Rattus norvegicus
<220>
<221> misc_feature
<222> ()..(D
<223> n is a, ¢, 9,
<220> .
<221> misc_Teature
<222> (22)..(22)
<223> n is a, ¢, g,
<220>
<221> misc_feature
<222> (379)..(379

- <223> n s a, ¢, g,
<220>
<221> misc_Tfeature
<222> (441)..(441)
<223> nis a, ¢, 9,
<220>
<221> misc_feature
<222>

¢, g

cctagaaaac
aaaactttga
gcatggccaa
aaagtacctt
ctgcagatga
tgcagaaatg
tggtggaatg
agggacattg
gttcaaaaag

attttattca

or t <220>

tcacaaaatg
tgattatatg
acctaacatg
taaaaatact
caggaaagtc
ggatggaaaa
cgtcatgaaa
acctggactg
atattgttgt

atatggttac

60 <222>
<221>

tgtgatgctt
aaagaagtag
atcatcagtg
gagatttcct
aagagcacca
tcaaccacca
ggcgtcactt
aagttcgcat
tttcectgat

gttggttaaa

60
120
180
240
300
360
420
480
540
600
619
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<220> <221> misc_feature 70 <222> (451)..(451) -2-
<223>nis a ¢, g, or t <220> <221> msc _feature 5
<222> (525)..(525) <223>nis a ¢, g, or t <220>
<221> msc_feature 10 <222> (p31)..(531) <223>n s
a, ¢, g, or t <220> <221> nmist feature 15 <222>
24D) <2233 isa ¢, g, ort <220> <221>
'%?gc {batﬁ}e %% 2522 (576)..(576) <223>nis a, c,

200r t <400> 2 cttaggnacc ctgctagcag anaatt cggc

e e

cttac aaaatgtgcg 60 25 acgcctttgt
cglct ccagtgagaa cttcgatgat tacatgaaag

aagt gggagt” t ggctt cgcc accaggaaag tggccggt at
?gﬂeaagccc aacttgatca 180 30 tcagcgtaga aggggacttg
22

R

aaagt gaaga 3

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400> 2

misc_Teature
(545).
nis a,

. (545)
¢ g,

misc_feature
(576).
n is a, ¢,

.(576)
g,

or t

or t

cttaggnacc ctgctagcag anaattcgge

acgcetttgt

aagtgggagt

tcagcgtaga
tttccttcaa
gcatcataac
ccaccataaa
tgacttetac
ttgcatcaaa
gatcnatttt
<210> 3

<211> 614
<212> DNA
<213> Mus

<400> 3
cettteteac

gggaacctgg
gggetttgee
tggggatttg
actgggcgtg
cctagatgac

' gagaaaacga

aagagtttat
actacaatag

aagcaattaa

ggggacctgg
tggcttcgec
aggggacttg
actgggcgtg
cctggatggt
gaggagacna
aagagtttac
ctctacaata

gcactaatta

musculus

ctggaagaca
aagcttgtct
acaaggaaag
grcaccatcc
gaattcgatg
ggggccctgg
gatggtgaca
gaaagggcat
tcagtcggat

ttttttctga

aaactcgtct
accaggaaag
gtcgtcatcc
gaattcgatg
ggggtcctgg
gatggtgaca
naaagggcat
actfgatggg

gcaagcaatc

gctcctectc
ccagtgaaaa
tggcaggeat
ggtcagagag
daatcaccgc
tgcaggtgea
agctggtgyt
gagccaaagg
ttattgtttt

agatgcattt

acgagtcctt
ccagtgagaa
tggccggtat
ggtcagagag
aaatcacccc
tacatgtgca
agctggtggt
nagccaagag
atttggtggt

actttntict

gaaggtttac
cttcgatgat
ggccaagecc
tacttttaaa
agacgacagy
gaagtgggat
ggaatgtgtt
aagaggcctg
ttttaaagat

tattggatat

gaaagcttac
cttcgatgat
ggccaagecc
tacttttaaa
agatgacagyg
gaagtgggat
ggaatgtgtc
acgaggccct
tttgntattt

tgaactggga

aaaatgtgtg
tacatgaaag
aacatgatca
aacaccgaga
aaggtgaaga
ggaaagtcga
atgaaaggcg
gatggaaatt
atgattttcc

ggtratgttg

gagag tacttttaaa aacaccgaga 240
ggpty gaattcgat g aaatcacccc agatgacagg

aaaatgtgcg
tacatgaaag
aacttgatca

aacaccgadga

aaagtgaaga

ggaaagtcga
atgaaaggcg
ggactgaaat
ntttttttaa

atttattgga

atgecctttgt
aagtgggagt
tcagcgtaaa
tttccttcaa
gcatcataac
ccacaataaa
tgacttccac
tgcatcaaac
actaataagc

attaaataaa

60
120
180
240
300
360
420
480
540
600

60
120
180

- 240

300
360
420
480
540

600




gcat cat aac cctggatggt ggggtcctgg tacatgtgca gaagt gggat
ggaaagt cga 360 35 ccaccat aaa gaggagacna gat ggtgaca
agct ggt ggt ggaat gt gt ¢ at gaaaggcg 420 tgacttctac
aagagtttac naaagggcat nagccaaggg acgaggccct ggactgaaat
480 40 ttgcatcaaa ctctacaata acttgatggg atttggtggt
hedgrtald heptttttttaa 540 gatcnatttt gcactaatta
gcaagcaatc actttnttct tgaactggga atttattgga 600 45
<210> 3 <211> 614 <212> DNA <213> Mius nusculus 50
<400> 3 cctttctcac ctggaagaca gctcctcctc gaaggtttac
aaaatgtgtg atgcctttgt 60 gggaacctgg aagcttgtct

ccagt gaaaa cttcgatgat tacatgaaag aagtgggagt 120 55
gggctttgcc acaaggaaag tggcaggcat ggccaagccc aacatgatca
t cagcgt aaa 180 tggggatttg gtcaccatcc ggtcagagag
tacttttaaa aacaccgaga tttccttcaa 240 actgggcgtg
gaattcgatg aaat caccgc agacgacagg aaggtgaaga gcat cat aac
300 60 cctagatggc ggggccctgg tgcaggtgca gaagt gggat
ggaaagt cga ccacaat aaa 360 gagaaaacga gatggtgaca

agct ggt ggt ggaatgtgtt at gaaaggcg tgacttccac.420 65
aagagtttat gaaagggcat gagccaaagg aagaggcctg gatggaaatt
tgcat caaac 480 actacaatag tcagtcggat ttattgtttt
ttttaaagat atgattttcc actaataagc 540 aagcaattaa
ttttttctga agatgcattt tattggatat ggttatgttg attaaataaa
600 70 3 acctttttag actt 614

614




