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Number: CCMP99-RD-063

Applying Chinese Herb and
Disease-induced Gene Expression
Patternsto Createa Virtual
Drug-Disease Pairing System: Stroke
Therapy asa Scenario

Hsei-Wei, Wang
National Yang-Ming University Institute of Microdimgy and Immunology

ABSTRACT

Connecting a disease with a disease-modifying gpreduct and herbal
modulators of those proteins is one of the majorsanf biomedical research and is the
core business of Chinese medicine. But laboriovsess of Chinese herbal libraries
remain a daunting task. It's better to make thieeaging process systematized and
centralized by something resembling an internetckéeangine. The purpose of this
project is to establish a “reference catalogue” pot@r tool (the Herb-Disease-Gene
Pairing System, HerbGPS in short), which implemevith a big herbal-disease gene
pattern database and pattern-recognition algorithiors prediction the efficacy of
Chinese herbs on diseases. The principle of tle$ it simple: since diseases or
pathogens disturb the cellular gene expressiorpett all we need to do is to find a
herbal product which can tune them back. Theredag®als in this project: (1) To
apply gene expression microarray to obtain herldged genes; (2) To combine array
data for constructing am silico Chinese herb screening system; (3) To apply system
biology tools for exploring pathway-drug and proteirug networks; (4) To
demonstrate the therapeutic effects of screenemeSai herbs for acute ischemic
stroke in a mice middle cerebral artery occlusiMCAQO) model. HerbGPS will
accelerate the basic mechanistic research of Ghinexdal medicine and discover the
novel applications of existing Chinese herbal patslu

In our study, we use Bu-yang Huan-wu decoctionex$ therapy model to treat
ischemia stork mice. Microarray analysis is appliedcompare genomic pattern
between ischemia mice with or without herb treatim®uir results showed that system
biology strategy is workable to find out differaaltiexpressed genes which are
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effective in herb treated ischemia mice and furthathway analysis also indicate
possible mechanism which is responsible for heréraghy. We included these
microarray data to construct HerboGPS databasehegetith disease microarray data
collected from previous reports. If possible, wegddo collect more herb medicine
treated microarray data to complete our HerbGP&bdae and to be applied into
further Chinese herb medicine study.

Keywords: Stroke, Database, Herb, Microarray
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Deciphering the neuroprotective mechanisms of Bu-yang Huan-wu decoction by
an integrative neurofunctional and genomic approach in ischemic stroke mice

Hsei-Wei Wang® !, Kuo-Tong Liou®2, Yea-Hwey Wang®-2, Chung-Kuang Lu®*, Yun-Lian Lin2,
I-Jung Lee?, Sheng-Teng Huang, Yuan-Hau Tsai®, Yi-Chieh Cheng®, Hung-Jui Lin®, Yuh-Chiang Shen 2.d-+

# National Research Institute of Chinese Medicine, Taipei, Taiwan

b Institute of Microbiology and Immunology, National Yang-Ming University, Taipei, Taiwan

¢ Department of Chinese Martial Arts and Graduate Institute of Sport Coaching Science, Chinese Culture University, Taipei, Taiwan

4 Institute of Biomedical Sciences, National Chung-Hsing University, Taipei, Taiwan

¢ Department of Biotechnolegy, College of Medicine and Nursing, Hungkuang University, Taichung, Taiwan

" Department of Chinese Medicine, Kaohsiung Chang-Gung Memorial Hospital and Chang-Gung University College of Medicine, Kaohsiung, Taiwan

B P q AR BA G Z o 2wl E L 4l e(Sham) 2. ¢ R
NG (cerebral ischemic/reperfusion (CI/R)) % v‘ N S S - -
(+BHD) 4 & i {7 ¢ b A3 (8 P17 ] Blenx if % 38 P ke S ddh B~ RNA» 2%
gz BFA R PR HRE AT o d 282 P R PR REFES
RO AT 0 A Y 'FT Ny 377 EIF R TR E'M‘a“ BRI B
A4 P Az (BI Ao d it PCA (pr|n0|ple component analysigy 7 ¥
mﬂ&dﬁ+dﬁ%? B 2 B IR 9*@%maﬁm@§ﬁ?£@
ZART (BT B,C) &g BRI FHINISRKT b ) HiE® 02— Heh
BBlAT G 98 eiffderFeziryled AP Aoma ¥l
284 o PP b AP A F S R B ALEL T D rF(BT

X}

S PR ERE BRRREI DI 2 B3 i
ﬁ%ﬁW@?ﬂﬁﬁﬁﬁmﬁﬁl;* KL A RT R

215



CEFER (LR F-B Fra

Sk Fl2 B4R 3 et 4 o 1995 2 F1 4 1 (GO, Gene Ontology‘;ﬂi& s
170 RIABERT B AL OAT T BRI faF ey S it
BEAE A E (B AB)ed ¥- 2 e BRI Fa lga\ oo
e B0 ”ﬁ —HAL AR LF RE LG AR AL R A T
BT ET G PP b R G R L F BE D R ani®r o uﬁg
Pzt — l,tiz;i? £ L F & (acute inflammatory responge)id ik F] 6] 4o
Tlr4 (toll-like receptor 4), Cd163, Indo, Fcgr3 al@ % == I A4 15 R T F
ﬁpg;wmb_l\r‘] T H ¢ o me#}r‘]j\w mIE R A3 A - B L - ¢ o A
L H 7 g %ok FlF B e (7 TR B B A 35 0 )7 IPA
(Ingenuity PathwayAnaIysmﬂ*"zgmAHfr’+\ PERXIAERTI Frak
R FIE T R EF R ADAFIRE > Ba D] A T A
- B 126 AT A DA FIREL(FS C) LEBRERTE 77
*z %r% (cytokine)~ 4% it % (chemokine) # & %]+ (growth factors} % > * ?}fi
Brvdbw i bR R LR BAPM OB IRET - A1 % B etk
R FREE T B - LA E R 7R A T ¢ #5 Myc, Cd151, 116, Icamd,
Jun, Itgb1, 509 Nos3, Ednl, Sdcl, MmB%E » 7 it 5 F £ & chk ¥ B ren
£ 4 o
= FHEEZE
APz - BAHTRR ML FORAER Y 2 77 424 10,000 B TR
BUMGEoRBATHFLEZ) X286 7 A Pp e 8FH 1287 ¥ HFa
#}qaﬂa PRI F 28 ARAER 28 R FREAE 27 JET;)E’ 2
PR R2 P Al R2 ) AR EFT- T A IR
TP REFRTIRE ARG ERL I TAL R L o kfsE 2 - B
SRREL AT ORISR R T E R PR L
7 amm; BEd RTABTR(R ) T ABHABTRAL Y
WO R EFR AFLE PR 160 FEHR Y 2 AFEFT L5 - Ro
PR ek R s (R ) o

216



PEEEE (BT B Frp

[

AHERT F AER m?/,?’véﬁ%%‘rt‘ IR SR Sl ey -
AT L f%%ﬁ%zé Fhanr i o KA L AT ."J%’srﬂ’iﬁ/?%frév’ﬂi E:%’Té’
FHEEEA GO o AR EOY - BINAY  APF A ] R
¢ b FEHRBAF A BRI FE P b ) B EF e 3 8] o #%F!fz
PE PR TP EAPREFTT AP L JTLE'ﬁF otk b RS GE
BE e E A SN Y et o PR T g Y b
R BRI Fapk T P L lﬁ'vé%ﬁé FohremtEk > 2V & hgH
dool Bl id et Gl pERY o PR T F A G iR gk g E Y b 18
;%P\‘FK? UJ FIFiRE»eS, o 2 iF3 e RV R KRS E
 MK-801 % rt-PAi EF iRt s B OABRT AR BT
ic 2 MK-801 2 rt-PA 72 r > @ Z_i8%* fH & Adra & Baipe /s b o
o) Benf %P 1% PET R tfpira Py v LRI BRI F sk
R ) RHA QP LITFHa TRSFLFREpD AR }’@m@ /}f(‘ﬂ VIS
PP n ) F]¢ b ERAVGI G A & 2 P T R T
e~ F v /F CRADTE B UF R e AR ERNwE T EF 0%
4 I j’fiﬁ’ NMDA = 807 & % 755 B o

U"/\Egr‘]’#’m,, IL/»J\’}"?.‘!'IF/]:LJ"“VI AMERT FRILS > ¥ Rk R
& TR A S E%]é%z«mgt«‘r Tl FI B A o AP Al* Gene
OntologyzE IPA £1 E o BILN X PIABERT FREGAFFH L F o

SABH R o d Bk T AT HEATA P T S DB LR R R
5] gz”’fi:‘ ﬁﬂ“FsMil“ B+ oo %ﬁr' SR i AN S A gh e rmwm\
f AT R £ AT a&améﬂﬂ*ggﬁ,ﬁ%ﬂw
FRE AR ¢ 4 Dcx, Fgfr3, Cttnbp2, Rorb, Abi2 Miat & - $g24¢ & & s '»s“
ik F1& 355 Ptprf, Ift1722 Nfib o AR T 877 € 4o X 1 Bl - & R
l}iﬂ—"r 4 B ) 4e Frzb(frizzled-related protein, alias Sfrp3} 8 — B 4 a4

» g T Wnt Az a2 2 EARB i LRS- V- S A BRI
/ﬂk M- BRI EF R EE kﬁf@iffﬁl’&éq**mz\ﬁ’u EFP R
B OIELE 4 T RS F) 3 z\xﬁdgﬁb?}i TR RAEARIT o

yoebAE IPA 1 E Aa\%fr(lngenwty Pathway Analysis) ¥ 12 45 3 i
Myc ~ 116 ~ CA151% 43¢ b is 7 v § M AR (T % i fm A ] o i3 onid
5*"% TR RT FEY R a2 b e B P A P
it o T E G BN B E S B R p s T BN 28 JT Y X &

%‘rﬁ B § R ERTY v o o

7

=~ Tk

[e]

\

217



PEEEL (KFR) F-P S

FIP A H - BIMAY kT AP A Ty hARM et Fo 8 B4
LA SR A S L e U Rl
MR Pl 0 e b BT IR X ERE S VTS LT R
% § I AT RE

218



PEEEE (BT B Frp

FEETOLEEA BAR G - BRI FEY R ]
B chi®h o o A PO B R HOT A B R T B ok
TR A S BT Y HiR e A TOB Y 2 R RS
Froo T -2 wEAPHNRBERT BeY AT LY R A
P A R A TN B N H B R S E e en 3 (Y L
ﬂt%’ﬁﬂéﬁ@ﬁﬁﬁ$ﬂ%¥kﬁ4*iﬂ%% Femdmiip
f\[?ab%m,fnm,[ﬂf"‘i;l o 5 ‘f v AE ,tr/,,\’}%mg‘ 7}"}3‘ ° }F'Eﬁ;é'gi’f:
i A B A2 B 0 #\kx% PAE A RS TER LT IR AT
BT E RHCUG] o AR S R G ¢ E o R
IFERRE S o FIRFFER AP RS N E G E A A BRET
foRRAnH LY B BERATMEY o ARG ATHELP G o ¥

- e ATHEEFALHARE 2 #M /ﬁwzwrﬁf}\ FEIIT B2
*) > sbxﬁféﬁﬁbﬁw%wﬁqf EE R R R AT i o
Wip R AT EEY R E NS ﬁﬁmoé%%éﬁﬁmmﬁ» L 3n

/ A /
IR AL

muﬁgi
it F o %i 2L & %% CCMP99-RD-063
"4 » A

—lﬁj—o

219



s

10.

11.

12.

PREEEE (RFR) B o

Hughes TR, Marton MJ, Jones AR, et al: Functiaiacovery via a
compendium of expression profiles. Cell 2000; 1p2109-126.

Fielden MR Eynon BR Natsoulis GJarnagin K Banas D Kolaja KL:A
gene expression signature that predicts the futaset of drug-induced
renal tubular toxicity. Toxicol Pathol 2005; 33(6).5-683.

Fielden MR Pearson CBrennan R Kolaja KL: Preclinical drug safety
analysis by chemogenomic profiling in the liver. AniPharmacogenomics
2005; 5(3): 161-171.

Ganter B Tugendreich SPearson Clet al: Development of a large-scale
chemogenomics database to improve drug candiddestisa and to
understand mechanisms of chemical toxicity andacti Biotechnol 2005;
119(3): 219-244.

Lamb J, Crawford ED, Peck D et al: The ConndgtiMap: using
gene-expression signatures to connect small m@scgenes, and disease.
Science 2006; 313(5795): 1929-1935.

Hieronymus H Lamb J Ross KNet al: Gene expression signature-based
chemical genomic prediction identifies a novel slad HSP90 pathway
modulators. Cancer Cell 2006; 10(4): 321-330.

Wei G Twomey DO Lamb J et al: Gene expression-based chemical
genomics identifies rapamycin as a modulator of NI@ihd glucocorticoid
resistance. Cancer Cell 2006; 10(4): 331-342.

Dudley JT, Sirota M, Shenoy M et al: Computagiorepositioning of the
anticonvulsant topiramate for inflammatory bowedeatise. Sci Transl Med
2011; 3: 96ra76.

Sirota M, Dudley JT, Kim J et al: Discovery apekclinical validation of
drug indications using compendia of public generesgion data. Sci
Transl Med 2011; 3: 96ra77.

Harrison C: Translational genetics: Signatdoesdrug repositioning. Nat
Rev Genet 2011; 12: 668-669.

Harrison C: Drug repositioning: Genetic sigmasuuncover new uses. Nat
Rev Drug Discov. 2011; 16; 10(10): 732-733.

Owzar K, Barry WT, Jung SH, Sohn |, George Statistical challenges in
preprocessing in microarray experiments in cariCkn. Cancer Res 2008;

220



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

CFFER (REE) BB B

14: 5959-5966.

Ramasamy A, Mondry A, Holmes CC, Altman DG: Ké&sues in
Conducting a Meta-Analysis of Gene Expression Micay Datasets.
PLoS Med 2008; 5: e184.

Cai G, Liu B, Liu W: Buyang Huanwu decoctiomaeprove recovery of
neurological function, reduce infarction volume,ingtlate neural
proliferation and modulate VEGF and Flk1 expressiontransient focal
cerebral ischaemic rat brains: Journal of Ethnaphaology 2007; 113,
292-299.

Lin TN, He YY, Wu G, Khan M, Hsu CY: Effect bfain edema on infarct
volume in a focal cerebral ischemia model in r&$oke 1993; 24,
117-121.

Moseley AM, Stark A, Cameron ID, Pollock A: &dmill training and
body weight support for walking after stroke. Caule Database Syst Rev
2005; (4): CD002840.

Schallert T, Fleming SM, Leasure JL, Tillersdh, Bland ST. CNS
plasticity and assessment of forelimb sensorimotdcome in unilateral rat
models of stroke, cortical ablation, parkinsonisnu apinal cord injury.
Neuropharmacology 2000; 39(5): 777-787.

Chen J, Li Y, Wang L et al: Therapeutic benedit intravenous
administration of bone marrow stromal cells afterebral ischemia in rats.
Stroke 2001; 32(4): 1005-1011.

McKenna, J. E. and I. Q. Whishaw: Complete cemsation in skilled
reaching success with associated impairments i Isynergies, after
dorsal column lesion in the rat. J Neurosci 19945} 1885-1894.
Miklyaeva, E. I. and I. Q. Whishaw: HemiParkinsanalogue rats display
active support in good limbs versus passive suppottad limbs on a
skilled reaching task of variable height. Behav ideai 1996; 110(1):
117-125.

Asare AL, Gao Z, Carey VJ, Wang R, Seyfert-Méigg V: Power
enhancement via multivariate outlier testing witng expression arrays.
Bioinformatics 2009; 25: 48-53.

Cohen Freue GV, Hollander Z, Shen E et al: MD@Cnew quality
assessment method for microarrays based on quedibtrol reports.
Bioinformatics 2007; 23: 3162-3169.

221



CEEEE (RFAR) F- B S

23. Wilson CL, Miller CJ: Simpleaffy: a BioConductpackage for Affymetrix
Quality Control and data analysis. Bioinformati€932; 21: 3683-3685.

24. Lee YS, Chen CH, Tsai CN et al: Microarray ladge extension values:
laboratory signatures for Affymetrix GeneChips. Muc Acids Res 2009;

37: ebl.

222



CEFEE (RER) BB Frp

Diseases Genes Drugs

l | l

‘ Genome-wide mRNA-expression profiles ‘

Bl- > 2o fEew i 3%

g G FAEATHEAT A D R G by o Bl b A FIRIH A R
P EEAR ST R o (ABHE B Nature Rev Cancer 2007 7:54)

223



CFFEF (RRR) - B N

Crugs with the
opposite gene-
regulation ability

Pathogens
Pathogenesis -‘
> —
Therapy
(reversion)
Physiological FPathological ~ Physiological
gene expression gene expression gene expression

Bl =

BEY R R - RE S E

224

A2 B E M T R,



PEEEE (RPR) B0 Fop

BIOLOGICAL STATE REFERENCE DATABASE CONNECTIONS
OF INTEREST (PROFILES)

(SIGNATURE) L
£ 82 88 &2 w

—_—

M = :
g —_— : . —
W query 3 . output
rh m : ﬁ
- : : t: = ﬁ& ‘ :
1= = = 1= negative
strong weak null strong
positive  positive negative

Bl= ~ MEBILRIEZ P 7

Hend e (2 |) - ;:ﬂ H | % Ho3E T ﬁTofﬁ-nJ% R R
ABchim e A FIR G2 B BB (P B]) o B S d M GEGTEA B s
70 & sl g 2 m@mﬁ&qf Rt t 3 EARRE N f AR M A FI(A Bl P
Nature Rev Cancer 2007 7:54)

225



PEEEE (RPR) B0 Fop

ArrayExpress and GEO
(EBI) (NCBI)

. =

Affymetrix arrays with raw data (CEL file)

. =

Annotation Quality control Data pre-processing
| Disease State — array None
Normal I
Disecse F——SimpleAffy (Raw data)
Cancer or Tumor
Abnormelity Scale factor

2°/5" ‘ntensity ratio o® GAPDH MASS
3°/5 ntensity ratio o ACTB

——— Disease State Suppl. Average background

. . Percentpresent
—— Disease Location VO RMA
—— Organism Part
i —MDQC
—— Organism Part Subtype —— GCRMA
— gene
——NMAS5calls

—LEVs

Bz~ A TS PR 2 SRR A

226



PEEER (KPR) B Fuep

A D
+BHD vs. C am vs. CI/R r| |
B CI/R +BHD Sham
w : ® CI/R
) ® +BHD
4 @® Sham
~
L I
o
P @
T
18 \
128 1208 118 1337 1356 1375 1004 1410 1432 1451 147
PC1
C 4"3 0.30
Q
c
=8 0.25 %
z O
o2
gﬂ E o020
£ §
E = 0154
=
L 9
éﬂ = 0.10
g 5 -30-15 0 15 30
< 0408 T T
+BHD CI/R

B ~¢ R ) REZHERT BisgieL? b | JAE&EWAS 7

(B)F1* i 377 ‘e df 4+ e it PCAA\’}’? g % o

S s lmg LA AR BEBAC R ) RS
| B2 B en¥t R BE R o

(@ﬁ@&ﬁ&T SW@%%@ﬂélﬁiﬂﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁo

227



PEEEE (RPR) B0 Fop

Count % Pvalue
A biolugical process

—— developmental process
L anatomical structure development 1z 16.5014 004634
nervous system development 4 126761 000312
——— NEUrogenesis 6 B4507 002028
—— cellular process 35 535211 T.0dE-0d
L ellular metabalic process 26 366197 001249
. ane-carbon metahalic process 3 472535 0O0MMBER
B Tount * Palue C b Ly

bivlogical process
—— response to stimulus
response to stress
response to wounding
— inMammatory response

weBEEE
it fab
- 8
]
o
I
E
=

I: regulztion af inflammatary response

neute inflammatary response 203257 002817
f——rallular process

cell motion 650407 143204
cell matility B.05755 555605
L call migration 500758 BS3EQE
leukooyte migratdon 315203 2006
|leumnoyte chemotaxis 243902 345605

——developmental process
L anatornical striscture development

l— vaslature development £.08755 135605
| blaod vesss! devalopmant 609758 103605

L blod vessel marphogenesis 528455 LGIEDS

angingenesis Q47159 19905

—— bislagical regulation
regulation of biclogical pracess
regulation of callular process
L pusitve regulation of cellular progess
positive regulation of cell death
L positive requlation of programmed eell de
pasitive regulation of apaptasis
L Induction of apoptosls
regulation of bislagical guality
regulation of bady fluid [evels
hamostasis
L Hoad waagulation

284553 S0TED4
284583 4T0E-04

v E R I E R PR E S A naE R
[~
o
i
5
g

Bl s B Pie e BRI BR R Sk

REAFAETHREHIHERT B0 | KOs L
Hend frr o ficle > &0 00 E Ak
(A2 f 3 &
(B)A w4 7| 4 & B ¥ & & i F]
O = 2R 7§ DA T A#HA) e LA Tl

228



2

CFFEA (REE) Fo B S

Part | QI.-IEIT Interface Part II

[TeTr—T— = =5 |
e ———— gl tpe A St i e et e e
Lw:" o - P i R | = et o b
Qeaality Canrat

-
| x fms e
e o
S 78 i 1 1
| i —— g s
= “ - Ea_m' e
et ] o vep—— [
o - - it} 3l
| e
=
-

Experiment/ Sample Information
R ews LT e
ananc o e RN
e e i i o e e R tememrrmr e e — -
Exparmant o~
o mgan s Al eyl e e A B A A Fueasa
" grmm e o o e
e TR . :
il v _
- - S VRN e e TR LT T — -'"":""' R S— sowTa FET I TRl
o — suaagu el WY e :
S =i .
= - b S s e
Sampis nformmtion § oo o
[ =T e I e e (RPN T e - R - = [
—— — i R
g s ocer Juse o
s Sl ST : o
=
Bl iy it Feaiay
i bt memens] e 2

additional
selection box Data Format and Submission

Data Format *

W s
—a [ i
¥ e = LT

HEmal Address

229



Zo— P o) BEAEERT

The top 50 up-regulated genes (=2 folds changes) in BHD-treated mice with stroke.
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Probe Set ID UniGene ID Gene title Gene symbol Location
1458053_at Mm.212066 abl-interactor 2 Abi2 chrl C2
1455270.at Mm.89854 A disintegrin and metallopeptidase domain 11 Adam11 chr11 E1/11 60.0 cM
1456901 _at Mm.214132 A disintegrin-like and metallopeptidase with Adamts20 chri5 E3|15 44.4 cM
THBS type 1 motif, 20
1419730.at Mm.210899 S-Adenosylhomocysteine hydrolase-like 2 Ahcyl2 chré A3.3
1441055.at Mm.331630 A kinase (PRKA) anchor protein 2 Akap2 chr4 B3
1442707 at Mm.131530 Calcium/calmodulin-dependent protein kinase Camk2a chr18 E1/18 33.0 cM
1 alpha
1418094 s_at Mm.1641 Carbonic anhydrase 4 Car4 chril €
1442667 _at Mm. 46063 Cell division cycle 40 homolog (yeast) Cdc40 chrio B1
1430302_at Mm.425666 Cannabinoid receptor interacting protein 1 Cnripl chri1 A3.1
1435435.at Mm.224189 Cortactin binding protein 2 Cttnbp2 chré A2
1417318.ar Mm.248788 Deleted in bladder cancer 1 (human) Dbc1 chra 2
1418140.at Mm.12871 Doublecortin Dcx chrX F2
1439332 at Mm.250841 DMA-damage-inducible transcript 4-like Ddit4l chr3 G3
1431114.at Mm.341423 Dedicator of cytokinesis 4 Dock4 chri2 B1)12 21.0cM
1429779._at Mm.86705 Eukaryotic translation initiation factor 2C, 4 Eif2c4 chr4 D2.2
1427484 at Mm.390484 Echinoderm microtubule associated protein Eml5 chri2 E
like 5
1418259_a.at Mm.1131 Ectonucleoside triphosphate Entpd2 chr2 A3
diphosphohydrolase 2
1425796_a_at Mm.6904 Fibroblast growth factor receptor 3 Fgfr3 chr5 B|5 20.0 cM
1416658 at Mm.427436 Frizzled-related protein Frzb chr2 C3j2 4975 cM
1457702.at Mm.153539 G-protein coupled receptor 12 Gpri2 chrs G3
1453098 at Mm.220224 Glutamate receptor, ionotropic, AMPAZ (alpha Gria2 chr2 E3{3 33.6 cM
2)
1423068.at Mm.293023 Intraflagellar transport 172 homolog
(Chlamydomonas) Ift172 chr5 B1
1424037 at Mm.65337 Inositol 1.4,5-trisphosphate 3-kinase A Itpka chr2 ES
1436066_at Mm.441119 Kalirin, RhoGEF kinase Kalm chrié B3
1436767 _at Mm.276133 LUCT7-like 2 (Saccharomyces cerevisige) Luc712 chr6 B1
1427042 at Mm.473787 mal, T-cell differentiation protein 2 Mal2 chr15 D1
1439540 at Mm.374865 Membrane-associated ring finger (C3HC4) 2 Mar2 chr17 B1
1445928 _at Mm.272185 Membrane-associated ring finger (C3HC4) 6 Maré chr15 B2
1426758 s_at Mm.289645 Maternally expressed 3 Meg3 chr12 F1[12 54.0 ctM
1452464 a_at Mm. 152796 Methionine aminopeptidase-like 1 Metapll chr2 C2
1455325.at Mm. 44854 Myocardial infarction associated transcript Miat chrs F
(non-protein coding)
1423560 _at Mm.3959 MEL-like 2 (chicken) Nell2 chris
1438245 at Mm.4025.5 Muclear factor I/B Nfib chr4 C4-C6
1455663_at Mm.77425 Olfactomedin-like 1 Olfmi chr7 E3
1427620.at Mm.329076 p53-associated parkin-like cytoplasmic protein Parc chr17 C
14257813 at Mm.330607 Phosphalipase C, beta 1 Plcb1 chr2 F3|12 76.7 ctM
1427379 at Mm.23085 Patatin-like phospholipase domain containing Pnplag chrd A1.118 1.1 cM
6
1419716.a.at Mm.245261 POU domain, class 2, transcription factor 1 Pou2fi (Oct1) chrl H2.3{1 87.2 cM
1460336.at Mm.259072 Peroxisome proliferative activated receptor, oPpargcla chra C1
gamma, coactivator 1
1428578 s.at Mm.295105 Protein tyrosine phosphatase, f polypeptide Ppfiad chr1 E4
interacting protein w4
1420841.at Mm.29855 Protein tyrosine phosphatase, receptor type, F Ptprf chr4 C6-D1
1455799.at Mm.234641 RAR-related orphan receptor beta Rorb chrio B
1421368.at Mm.218747 Scratch homolog 1, zinc finger protein Scrtl chr15 E1
(Drosophila)
1428778 at Mm.320785 5fi1 homolog, spindle Sfil chrit Al
assembly associated (yeast)
1435079_at Mm.100117 Splicing factor, arginine/serine-rich 18 Sfrs18 chra A3
1434966._at Mm.288714 Splicing factor, arginine/serine-rich 8 Sfrs8 chrs G1.3
1426550.at Mm.242144 SID1 transmembrane family, member 1 Sidt1 chri6 B4
1426082 a_at Mm.38384 Solute carrier family 16 {monocarboxylic acid SlciGaq chr3 F2.3
transporters), member 4
1455225.at Mm.331626 Synaptic nuclear envelope 1 Synel chrio A1
1430177 at Mm.397314 Ubiquitin-conjugating enzyme E2B, RADG Ube2b chri1 B1.3

homology (Saccharomyces cerevisiae)
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The top 50 down-regulated genes (=2 folds changes) in BHD-treated mice with stroke.

VAN

Probe Set ID UniGene ID Gene title Gene symbol Location

1416871_at Mm.15969 A disintegrin and metallopeptidase domain 8 Adam8 chr7 F3-F5
1448318_at Mm.381 Adipose differentiation related protein Adfp chrd C4|438.9 cM
1451675.aat Mm.302724 Aminolevulinic acid synthase 2, erythroid Alas2 chrX F3|X 63.0 cM
1448831 at Mm.439874 Angiopoietin 2 Angpt2 chrg A1.3]8 9.0 cM
1460330_at Mm.7214 Annexin A3 Anxa3 chr5 E3|5 54.0 cM
1418133t Mm.439658 B-cell leukemia/lymphoma 3 Bcl3 chr7 A3]7 6.5 cM
1439902 at Mm.247623 Complement component 5a receptor 1 C5arl chr7 A2|73.9 cM

1417789_at Mm.4686 small chemokine (C-C motif) ligand 11 Cecl chri1 Cj11 47.0cM
1417266_at Mm.137 Chemokine (C-C motif) ligand 6 Cclé chri1 C|11 47.51 ¢cM
1425658_at Mm.32955 CD109 antigen cd1o9 chr9 E1

1456046_at Mm.681 CD93 antigen Cdo3 chr2 G3|2 84.0 cM
1419764_at Mm.387173 Chitinase 3-like 3 Chi3l3 chr3 F2.2|13 505 cM

1420804 s_at Mm.441101 C-type lectin domain family 4, member d Clecdd chr6 F3|6 56.5 cM
1421366_at Mm.103765 C-type lectin domain family 5, member a Clec5a chr6 B2

1421326t Mm.235324 Colony stimulating factor 2 receptor, beta (granulocyte-macrophage) Csf2rb chr15E1]1543.3 cM
1449984 _at Mm.4979 Chemokine (C-X-C motif] ligand 2 Cxcl2 chr5E1)551.0cM
1438148_at Mm.244289 Chemokine (C-X-C motif) ligand 3 Cxcl3 chrs E1

1416612_at Mm.214016 Cytochrome P450, family 1, subfamily b, polypeptide 1 Cyp1lb1 chr17 E3

1416039 x_at Mm.1231 Cysteine rich protein 61 Cyr61 chr3 H2372.9 cM
1451924_a_at Mm. 14543 Endothelin 1 Edn1 chr13 A4/13 26.0 cM
1417104.at Mm.20829 Epithelial membrane protein 3 Emp3 chr7 B4|7 245 cM
1435477 s at Mm.425062 Fc receptor, IgG, low affinity llb Fcgr2b chr1 H3|192.3 cM
1433963_a.at Mm.157591 Fermitin family homolog 3 (Drosophila) Fermt3 chrig A

1422953 at Mm.378918 Formyl peptide receptor 2 Fpr2 chr17 A3.2
1453851_a.at Mm.281298 Growth arrest and DNA-damage-inducible 45 gamma Gadd4sg chr13 A5-B
1418483_a.at Mm.281124 Glycoprotein galactosyltransferase alpha 1, 3 Ggtal chr2 B|225.0 cM
1428492 at Mm.22213 GLI pathogenesis-related 2 Glipr2 chr4 B1

1424067 _at Mm.435508 Intercellular adhesion molecule 1 lcam1 chro A3|97.0 cM
1421551s.at Mm.218770 Interferon activated gene 202B 1fi202b chr1 H3

1418293t Mm.2036 Interferon-induced protein with tetratricopeptide repeats 2 Ifit2 chriaci

1449982 _at Mm.35814 Interleukin 11 111 chr7 A1|7 2.0 cM
14517755t Mm.24208 Interleukin 13 receptor, alpha 1 1113ra1 chrX A3.3]X 12.5cM
1450297 _at Mm.1019 Interleukin 6 116 chr3B1|517.0cM
1421811.at Mm.4159 Thrombospondin 1 Thbs1 chr2 F1-F3|2 65.0 ctM
1448265_%_at Mm.33240 Myelin protein zero-like 2 Mpzl2 chrd A5.2/9 26.0 cM
1419598_at Mm.290390 Membrane-spanning 4-domains, subfamily A, member 6D Ms4a6d chrig A

1425434 a3 at Mm.239291 Macrophage scavenger receptor 1 Msr1 chrs A4|8 20.0 cM
1428547 at Mm.244235 % nucleotidase, ecto Nt5e chr9E3.2

1420664 s_at Mm.3243 Protein C receptor, endothelial Procr chrz H1-3
1413666_at Mm.276776 Pentraxin related gene Ptx3 chr3 E1)3 33.8 cM
1436359_at Mm.57199 Ret proto-oncogene Ret chr6 E3-F1/6 53.2 cM
1439780_at Mm.218533 Ribosomal protein L7-like 1 Rpl711 chr17 C
1421375.a.at Mm.100144 5100 calcium binding protein A6 (calcyclin) 5100a6 chr3 F1-F2|3 43.6 cM
1448756_at Mm.2128 5100 calcium binding protein A9 (calgranulin B) 5100a9 chr3 F1-F2|3 43.6 cM
1437279xat Mm.2580 Syndecan 1 Sdc1 chri2 A1.11121.0cM
14222863 at Mm.101034 TG interacting factor 1 Tgifl chr17 E1.3
1451416.a.at Mm.41964 Transglutaminase 1, K polypeptide Tgm1 chr14 C1

1448529_at Mm.24096 Thrombomodulin Thbd chr2 G3/2 84.0cM
1460302_at Mm.4159 Thrombospondin 1 Thbs1 chr2 F1-F3|2 65.0 cM
1433883_at Mm.295124 Tropomyosin 4 Tpm4 chrg B3.3
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Organism Part Term Source Count
Adipose BRENDA tissue / enzyme source 64
Adrenal Gland NCI Thesaurus 27
Bladder NCI Thesaurus 109
Blood NCI Thesaurus 2042
Bone Marrow NCI Thesaurus 747
Brain NCI Thesaurus 906
Breast NCI Thesaurus 1964
Cervix Uteri NCI Thesaurus 183
Colon NCI Thesaurus 518
Esophagus NCI Thesaurus 29
Hair NCI Thesaurus 16
Heart NCI Thesaurus 118
Kidney NCI Thesaurus 359
Liver NCI Thesaurus 158
Lung NCI Thesaurus 567
Lymph Node NCI Thesaurus 292
Muscle NCI Thesaurus 424
Nose NCI Thesaurus 20
Oral Cavity NCI Thesaurus 90
Ovary NCI Thesaurus 338
Pancreas NCI Thesaurus 42
Placenta NCI Thesaurus 61
Prostate NCI Thesaurus 182
Rectum NCI Thesaurus 36
Skin NCI Thesaurus 154
Sperm NCI Thesaurus 21
Stomach NCI Thesaurus 13
Testis NCI Thesaurus 182
Thymus Gland NCI Thesaurus 13
Thyroid Gland NCI Thesaurus a7
Tonsil NCI Thesaurus 30
Umbilical Cord Blood NCI Thesaurus 89
Umbilical Cord Tissue SNOMED-CT 54
Uterus NCI Thesaurus 135
Vulva NCI Thesaurus 19
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ID species platform num. of array cell line/tissue treatment
MDA-MB-453 breast
GSE7848  Homo sapiens GPL571 16 ) actein
cancer cell line
GSE20928 Homo sapiens GPL570 6 human leukemia K562 celCalactin
human lymphoma U937
GSE24743 Homo sapiens GPL570 4 I shikonin
ce
GSE3000 Homo sapiens GPL2575 16 KG-1 Cordyceps sinensis
GSE21417 Rattus norvegicuSPL1355 8 liver tissue persimmon peel
) S The leaf of Eriobotrya
GSE24832 Homo sapiens GPL6244 4 human gingival fibroblast ) .
japonica (Ej)
human lung
GSE9315 Homo sapiens GPL5968 6 adenocarcinoma cell line, tanshinone |
CL1-5
) Antrodia Camphorata
GSE3692 Homo sapiens GPL2570 9 KG-1
Extracts
GSE19128 Homo sapiens GPL570 11 PBMC different herb extract
GSE8228 Homo sapiens GPL96 4 human leukemia U9B7Raeoniflorin
) Cimicfuga racemosa
GSE6800 Homo sapiens GPL570 8 MCF-7
(black cohosh)
GSE12217 Rattus norvegicuGPL341 10 mammary gland soy protein isolate (SPI)
) S the leaves of Eriobotrya
GSE24832 Homo sapiens GPL6244 4 human gingival fibroblast )
japonica
GSE23748 Rattus norvegicuSPL1355 30 tofu and soy protein diet
GSE32085 Mus musculus GPL81 24 Colon Juzehtaihoto
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