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Inflammation is important in tissue repair and is an important part in stimulating gene
expression. Study of gene expression data for tens of thousands of genes simultaneously under
favorable conditions used microarray technology. A vast amount of tools an databases in currently,
bioinformatics and programs have been developed for analyzing an increase number of microarray
data. The objective of this study is to search for bioinformatics process for detection of
inflammatory response mechanisms by gene expression network analysis of the LPS-stimulated
RAW264.7 macrophage cells from public databases. This process consists of feature selection,
searching for inflammation genes analyzed together with the gene regulatory network; gene co-
expression network; protein-protein interaction network; and interpretation of biological. At 3 and
6 hours, the inflammatory genes found during this period were genes that responded to the initial
stages of inflammatory mechanisms such as gene encoded for protein CD14 and TLR4, which are
receptor proteins located on the cell surface. For 8 and 18 hours, an inflammatory genes with
multiple processes were found such as the NF-kB pathway, MAPK signaling pathway, JACK-
STAT signaling pathway, including cancer pathway mechanisms, which are periods for wound
healing by stimulating platelet formation and platelet clotting. This led to the application of the
anti-inflammatory effect of the active ingredient. Therefore, the analysis of gene expression
networks from appropriate microarray data can help to understand the mechanism of inflammatory

response that is more effective.
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Mitogen-activated protein kinase 1

Mitogen-activated protein kinase 10
Mitogen-activated protein kinase 11
Mitogen-activated protein kinase 12
Mitogen-activated protein kinase 13
Mitogen-activated protein kinase 14
Mitogen-activated protein kinase 3

Mitogen-activated protein kinase 8
C-Jun-amino-terminal kinase-interacting protein 3
Mitogen-activated protein kinase 9

Mitogen-activated protein kinases

Myocyte Enhancer Factor 2A

Myeloid differentiation 88



Myd88
NF-kB
Nfkbl
Nfkb3
Nfkbia, Nfkbia
Nos2
Nos3
P58
PAMPs
PGE2
Pik3cg
Pik3r6
PRRs
Ptgerl
Prtger?
Ptger3
Ptgerd
Ptgs?2
Rela
Stat3
Ticaml
Ticam?2
TIR
TLR4
TLRs
TNF
TRAM

TRIF
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Myeloid differentiation primary response protein MyD88
nuclear factor KB

Nuclear factor NF-kKB p105 subunit
Transcription factor p65

NF-KB inhibitor alpha

Nitric oxide synthase, inducible

Nitric oxide synthase, endothelial
Serine/threonine-protein kinase PAK 2
Pathogen-associated molecular patterns
Prostaglandin E,

PI3-kinase subunit gamma

Phosphoinositide 3-kinase regulatory subunit 6
Pattern recognition receptors

Prostaglandin E, receptor EP1 subtype
Prostaglandin E, receptor EP2 subtype
Prostaglandin E, receptor EP3 subtype
Prostaglandin E, receptor EP4 subtype
Prostaglandin G/H synthase 2

Transcription factor p65

Signal transducer and activator of transcription 3
TIR domain-containing adapter molecule 1
TIR domain-containing adapter molecule 2
Toll/interleukin (IL)-1 receptor

Toll-like receptor 4

Toll-like receptors

Tumor necrosis factor

TRIF-related adaptor molecule

TIR-domain-containing adapter-inducing interferon-[3
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TRIF = TIR-domain-containing adaptor-inducing interferon-b
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. § 1. Bacteriaand other
= \ pathogens enter wound.

2. Platelets from blood release
blood-clotting proteins at
Wound  wound site.

3. Mast cells secrete factors
that mediate vasodilation and
vascular constriction. Delivery
of blood, plasma, and cells to
injured area increases.

4, Neutrophils secrete
factors that kill and degrade
pathogens.

5. Neutrophils and
macrophages remove
pathogens by phagocytosis.

6. Macrophages secrete
hormones called cytokines
that attract immune system
cells to the site and activate
cells involved in tissue repair,

Cytoldnecdgmlhgpdhtolnjuydt‘

7. Inflammatory response
continues until the foreign
material is eliminated and
the wound is repaired.
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Status
Title

Series GSE21841

Organism
Experiment type
Summary

Overall design

Contributor(s)
Citation(s)

Query DataSets for GSE21841

Public on May 15, 2010

Expression data from LPS-stimulated RAW 264.7 mouse macrophages treated
with Hypericum perforatum fraction and bioactive constituents

Mus musculus

Expression profiling by array

Hypericum perforatum extracts have been used as dietary supplements to treat
conditions including mild-moderate depression and inflammation. A group of
four bioactive constituents were identified from an active fraction of the
extract.

In order to identify the mechanism for the potential anti-inflammatory activity
of the identified compounds, we used Affymatrix microarray to study the gene
expression profile impacteded by these compounds, as well as the active
fraction in LPS-stimulated mouse macrophages.

We treated RAW264.7 mouse macrophages with DMSO control, active fraction
from Hypericum perforaum extract, and a combination of the 4 putative
bioactive compounds, called the 4-component system, all with and without LPS
induction. A total of six treatment combinations were included in the final gene
expression analysis using microarray.

Hammer KD, Yum MY, Dixon PM, Birt DF

Hammer KD, Yum MY, Dixon PM, Birt DF. Identification of JAK-STAT pathways
as important for the anti-inflammatory activity of a Hypericum perforatum
fraction and bioactive constituents in RAW 264.7 mouse macrophages.
Phytochemistry 2010 May;71(7):716-25. PMID: 20303133

{ Y 1 )
ﬂTWﬁ 2-5 wmmqmmam51&1’@315&1%@&6};@%@,@

(M : https://www.ncbi.nlm.nih.gov/geo/; (Edgar, 2002)

ID_REF

1415670_
1415671_
1415672_
1415673 _
1415674_
1415675_
1415676_
1415677 _
1415678_
1415679_
1415680_
1415681_
1415682 _

GSM10638 GSM10638 GSM10638 GSM10638 G5SM10639 GSM10639 GSM10639 GSM 10639

g 2930.2 2274.7 2642.4 3744.7 2988.4 3312.4 2316.6 2116.5
£ 2903.1 2628 2935.4  4695.3 3973.6 40111 2453.4 2071
£  4160.8  4518.1 5409.4  4515.9 5000.8 55894.2 4648.6 42445
¢ 1050.5 822.5 1138.1 901.1 810 748.8 961.3 919.7
z 1508 1188 2387.2 1801 1703.1 2761.6 1448.9 1406.7
z 899 1022.1 1263.2 1079.3 13721 1701.5 942.1 1031.6
£ 7936 7082 10279.1 9617.4 8180.3 11878.8 7649.9 6572.9
£ 695.5 492.2 533.7 1016.8 312.3 549.8 450.5 684
e 12546 2119.9 2393.4 1554.2 2548.8 2318.5 1502 2187.6
g 4131 3809.4 5115.8  4568.9  4773.3 6280.3 3010.9 3883.1
g 2057.5 1556.5 21221 1805 1986 2444.4 2351 2076.8
e 1779.5 2118 2630.2 1958 22291 32351 2228.2 1940.3
z 952.6 876.5 1155.7 860.2 855.1 998.5 921.7 910.3

{ o s &
i 2-6 Aedagatoya lulnserfisdningudoyadisisae GEO

R https://www .ncbi.nlm.nih.gov/geo/; (Edgar, 2002)
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. . . 2 = A 9 =K o

(Clustering in co-expression analyses) GIJ‘LliJ”I‘JJg‘]JLL‘U‘Um’iu’dmﬂ@ﬂﬂﬂmﬂﬂmﬂuiuwa181
@ 1 A 9 1 A A 1 ~ I = 1 gj
A961UNDATNNGUUBIDUNITAIDDN T INUNUNIZIVUGIUINIIY (van Dam et al., 2017)

v Fd
Tugamsuaateonidsungnizy lasnssanguinlvinalvg awiumssesynoulaluunas
TugasgosuleningAnssuvesluga laange tazmsszyduIsuilsAonsmuuaBuUsy (Hub

A N A J A A o & = A o oA A
genes) H39M331jEuNIUgAgUENaIT 1HBININBU UL IM IO NADNUEUD Y
1 9 A ] U 2 o Y A Y~ 1 A a
AoudaunlunievensudaIvonI I Fdudsavenuini laannTnuadu duns,
v 4 { o ] (]
Tugaa5du (Intramodular hubs) Avgudnalsluluganinnusumizveunsovisgos Tuna
v Y u oa ¢ ¢ & @ A 0
ATINUTIWFVBUINDS Tugaans (Intermodular hubs) 321 UAUINA1IVDAATOUENINYA

(van Dam et al., 2017) AN NN 2-13
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lntramod::lar hubs

Shorte;st path

Intermodﬁlar hub

A A 1 Aq Y a ° ' a o S o
NN 2-13 ﬂTWl,ﬂ‘if]elﬂEl‘ﬂclflfsluﬂ'lﬁ@'ﬁ‘U'IEJGHLLWHQSU’EN'OHL@@511]@1'5'1@115a“lJ

a J o
1azdUNI1UGAA13§U (van Dam et al., 2017)

1 [ I
2.1.6.1 1A301BMTUAAIDDNIINVBITU (Gene co-expression network: GCN) 11

g~
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g1 lignszyriensumihimahaulunszuaumsmediime 18 saiulinnududou ae
o ad . . = - s
msHaveuna TuTaduugs (High-throughput technologies) 5auduma TuTad 1u1nse15158
o a d Y o v Y A & 1 I =<
Aumsamsizideyavzih ligmsszyamugnihivedulasuesnmwimediuiluszuy ¥
1 9 d' d' d' 9 v A ~ g}/ =) =\ 1
eaUnin 1saNneITeNUIUIINNTUTAIDONUYBITUNIT 1UN 1ATOVINTUTAIDON
[ = 9 d’ [ LAl ?J v o w o o ~ [
FveBU T e Taglszasaaa o sauninstadnuanudnyvessunulsa N3
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MUeMINNVDIEU (van Dam et al., 2017) 881415091105 0918MTUAAIDONTINVDITUDL
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anInszyaNuFuiLs amniu muduiing IFauweusuinlswendamsivnumlu
a A = % 1 1 d' % A a 1 = d'
NIZUIUMINWTIINOUASINY ua liamnsovenNeInuaungHs oNAN T2 INEUNYN
9y
auAuazmMInIugy 14
a Jd A 1 1 g Y Y a . . '
TunNsINI AT UIINSUAnI0DNIINI UL 141/andU ExpressionCorrelation 8¢
X o 9 3 a
117951053 Cytoscape (Shannon et al., 2003) FaenN150A1H Inaa laanlandu
. . A I g a A o Y o [l
ExpressionCorrelation (W1 2-14) 1T udansuinaz A uiuauna1endn U a3 ov1891n
= A ~ 1 a 4 d‘d A
sunsoan1zneglugluuvveouunIngmsuaaiean Iagngunonnl aa1IzUsININaAal
A o PR A A 1 A g 2 o . . =2 A A
ApARaNY B9 TriuanegluAToUIENAA1BARINY (Similarity network) 9 HUYDIGUNT O

g 7 & w o o o o ] 7 o
HNNITUU 9 L@ﬁ]ﬁ"ﬂgLﬂuﬂ’)tmuﬂlﬂ\‘]ﬂ’ﬂﬂﬂt%ﬁﬂﬂﬁﬂﬂuﬁ%ﬂﬁﬁﬁm“l"lu‘ﬁi%ﬁ?TQL?ﬂLﬁ@ﬁﬂJﬂﬁi%ﬂ‘U
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msuaaseenlunnan1IzNfAmua (Gene correlation network) #30AINARIBAAINUTL NI
14 [ gj

NNRDTVDITEAUNTUAAIDDAVDIIUNINUA IUANIZIAED (Condition correlation network)

3 a dy 9 o o v 1 % a 'é o v J
ﬂaﬂaumﬂ%mimmmmmﬁuwuﬁixmwmamJa Tﬂﬂﬂ'l‘i’)tﬂi'l%ﬂlmﬂﬁﬂﬁiJWLl‘ﬁLL‘U‘U
A o . . 2 d a aaa 9 a
INYI U (Pearson correlation coefficient) Pl umanaaoan leivuIaLaE ANV

o v JIda 1 o { o 1 (% [

ﬂ’JHJﬁiJWlJ‘ﬁLGNL?Bquﬁ31{?’J'NG]’JLL‘]JiﬁﬁNWIi’JﬂLL‘U‘UGH’N (Interval scale) ﬂ%@’l’)@lﬂﬁ’lu (Ratio
scale) apadIvToamlsIFalSuna (Metrics variables) (Benesty et al., 2009) 1anou
ExpressionCorrelation Qﬂﬁmumﬂ% Potylitsine Weston i1 Bader Glumjmm Sander 311
Computational Biology Center, Memorial Sloan-Kettering Cancer Center Tuiloatiqeen waz il

msomaadoya lag Shirley Hui 11az Lactitia Morrison 114 Bader lab

. . GENE COMMON ~ GSM18865 GSM18866 GSM18867 GSM18868 GSM18869
Va ExpressmnCorreIatlon 10 NAT2 0934667  0.813028  0.908843 0788202  0.394838
Makes a similarity network where nodes are genes, and edges denote highly 100 ADA 0211798  0.07743  0.010398  0.106612  0.143002
correlated genes. 1000 CDH2 0186972 0429432  0.123873 0211798  0.761547
"10000 AKT3 0.006396  0.006396 0.003823  0.010398  0.006396
drie @ (5) 7081 downionds | heipdesk | dleouastor @0, "10001 MED6 0.04558  0.037684  0.010398  0.07743  0.037684;
"10002 NR2E3 0.037684  0.464576  0.570568  0.605162  0.733153
"10003 NAALAD2 0733153 0788202  0.761547 0.962316  0.993604
Detalls  Release History "10004 NAALADL1 0962316  0.993604  0.856998  0.989602  0.97957
"10005 ACOT8 0013116  0.02523  0.02523  0.02523  0.004963
e :moos SSH3BP 0.006396  0.00222  0.001673  0.001673  0.001673
10007 GNPDA1 0.065333  0.04558 0.008184  0.143002  0.037684
"10009 287833 0394838 0.876127  0.361054 0.030942  0.986884
1001 CDH3 0.638946]  0.464576] 095442  0.934667  0.983573
10010 TANK 0.010398  0.016427 0.001673  0.001673  0.001673
"10013 HDACS 002043 0016427 0.013116 0.013116  0.016427
"10014 HDACS 0429432  0.429432 0.211798  0.266847  0.788202
"10015 PDCD6IP 0.001673  0.001673  0.001673  0.001673  0.001673
"10016 PDCD6 0.004963  0.001673  0.001673  0.001673  0.001673
"10017 BCL2L10 0535424  0.835968 0.908843  0.638946  0.876127
"10018 BCL2L11 0013116 0211798  0.016427 0.010398  0.535424
"10019 SH2B3 000222 0.003823 0.001673 0.001673  0.00222

o '
v A =2

NINAN 2-14 1/andu ExpressionCorrelation FalunTeaile v Cytosape (Shannon et al., 2003)
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N %ﬁ'lﬁi‘ﬂﬂ"li')mﬁ']31’?ﬂ15llﬁ'ﬂ\‘l’f)f]ﬂﬁ')il?luL!a%ﬂ'lﬁﬁ]ﬂgﬂ!tﬂﬂ‘l‘fﬂsﬁ}ﬂy‘aﬁ"lﬂﬁﬂﬂ'ﬁ

SULANNALATU ExpressionCorrelation

2.1.6.1 m‘%mhﬂmﬁmmum’mﬁmaaﬂmmﬁu (Gene regulatory network: GRN)
< A ] A o AA Ay o Jdo A s A @
Wuwnsevisnnuguszat lwananulfduwusivasou o lumadieniuguszaums
~ 2 2~ o w . Y Y
LAAPBNYDIBY mRNA taz 11)sau Faiunumdian 11 Morphogenesis M13a3191A590319
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TNMIFUTUFUINA1VOIMIHAUINITIINNTINUING AINIVAUA NI UNIAIDUID
J 3 = A 1 A 1 dy Aaov o J A [l I Y b
p15oue 1U5au vsodimisznevvesduraill Ufduius luniedreamnsodluldns
NNATINTONBON (AW Transcribed RNA 1130 Translated protein) Iaona'ld Tuiana mRNA
' o @ o { <
upazazaie llsdummeznioyaveellsau v TusAusgihmindulnseadauas

wazauimeuaad lunsdiouldsAurzilueulaiisalfizousedis Tusaunaiagh
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Y A A 9 o A A =R A 2 oa S a (v I
WNNNBANDNITAUMIMNUYEUDIY &3 11sAuiunensmdanlsuunames
(Transcription factor) Hanudngylumsniugumsaevausimelumiodts Tagnsiuny
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v ] Y
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wnyevieInInlas (Topological network) (Hecker, Lambeck, & Toepfer, 2009; Cheng, Su, &
Zhang, 2011)
awv dy Y . . =
TuaruIveiieg 191951053 Dynamic Regulatory Events Miner 159 DREM (Schulz,
] A [l ~ I A ' 9
2012) Tumsasiansoviensniugumsiaaenvasoy ullsunsunazsieaing
° a P4 = = Aa o '
HUDTIDIMIAATIEN tagmsudaimsi)dsuuasmsaruauanveansuaalsuuamos
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a o v a @ o a 1
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(Schulz et al., 2012)
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specific time series
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i 1
Human Protein-DNA
interaction data Genel

| - .|
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-ChIP-Chip O [Gene2
-ChIP-Seq

TF3 TFL

-Computational
predictions OO [ Gened
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il 2-16 MIIATIziveyanIsuaaseonvedllsunsy DREM 2.0 Nnsadilloavoiuiyud
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ﬁaﬁma (Protein-DNA interactions) (Schulz et al., 2012)
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A 1 Ay o d 1 = . .. .
2.1.6.1 Lﬂﬁ@ﬁlﬂﬂﬂg Funusserne ldsau (Protein-protein interaction networks:
PPIN)

Ay o o 1 9 v
Udunussenalils@y (Protein-protein interactions :PPIs) Iaudiany 1y
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YRaunusszn191158U (Protein-protein interaction networks: PPIN) U@ unuvoIs

a o a 4 Y 1 = P )
'Jlﬂﬁ']3ﬁVI'Nﬂm@]ﬁ'lﬁﬁﬁéU'ﬂ\iﬂ']ﬁfﬂ‘Uﬂu“V]’Nﬂ'IfJﬂ']Wﬁgﬂ'J'l\‘]I‘lJﬁﬂ‘HﬂWﬂalUL“]faa SFAUANUINUNIS

]

= Y d‘ o dl = 1 a o o J 1 =1 @ A 1
R UHTHINNTITNINIUNRNIS Lﬂﬁ’f)"’lﬂflﬂ&]ﬁilWl!‘ﬁﬁZ‘ﬁ’JNIﬂﬁ@]u‘NﬂﬂgQjﬂlﬂlﬁl&ﬂlﬂﬁﬂ"’lﬂt’l

o J 1

viens i laldueniiane TnuailuTsAunazioadiswendemstiyfduiussznig

a = = g’/ =
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Tugudoya STRING (Szklarczyk et al., 2018) HiuiigatlszasAtiiosaiauaz

4 A

T 9 A o v 7 1 =\ 9 A [N
ﬂﬁ‘ﬂi%ﬁ"lulmaQﬂlﬂyjﬁﬂQﬁMWU‘ﬁﬁz‘H’JNIﬂﬁﬁumﬂ;ﬁWHﬂJﬂHﬁﬁ?‘ﬁﬁﬂ!%‘l’lﬂ@ﬂﬂﬂﬁuﬂ N

U

<] o

rsumsiinealsmsfua lugiudoya STRING M1vHhn3siusiudeyanazlinigia

)

De
4

1 g ] J 1 o U LY
LLU\1!TJUﬁﬂﬂﬂﬁﬂuﬂlﬂﬂﬁﬁﬂgﬁﬂﬁgﬂﬂﬂﬁjﬂﬂ 7 094 NAUUVDINITNMUIY 3 NYUITVUDYNUUDYAVD

bl QU

A

%Tuuﬁuﬁa ﬂﬁ:u neighborhood ﬂi.;]'ll gene fusion Lmzﬂa:u gene co-occurrence ﬂ@:uﬁ 4 A0
coexpression ﬂﬁ:mﬁ 570 text-mining ﬂﬁ:mﬁ 6o biochemical/genetic data (‘experiments’) ﬂfju
‘ﬁ 770 previously curated pathway and protein-complex knowledge (‘databases”) Lﬁ'i’)‘ﬁ”lmi
dumTisauniosuiiaulasinngdeyamariiaun Tuamit 217 duwihdaves

9 (7 1 9 a A 9 = =
F1UVIYA STRING &5]’J’t’)EJNGU’QNﬂ"l'iﬂuﬁ"liﬂiﬂu‘lflﬁﬁ%ﬁuﬂlﬁ]i’JiJiNﬂﬁLm’ﬂQﬁEJﬁm’e)ﬂﬂﬂJﬂﬂ

&9 U
[

9 a2 A o 9
ﬂlﬂﬂJﬁIﬂﬁﬂu‘ﬂ‘Vﬂﬂ”ﬁﬂWVﬂ

U



27

Network ently showing
o= Summary view: shows current interactions. Nodes can be
B ® moved; popups provide information on nodes & edges.

Experiments

Multiple seque A ‘\ Jg} Co-purification, co-crystallization, Yeast2Hybrid, Genetic
Interactions, etc ... as imported from primary sources.

Databases

Q S Known metabolic pathways, protein complexes, signal
- transduction pathways, etc ... from curated databases

Textmining
publ§fQed 9
— Automated, unsupervised textmining - searching for
proteins that are frequently mentioned together.
- Fusion
.-'g Genes that are sometimes fused into single open
- reading frames.
mw o> Cooccurrence
L
E : ® = Gene families whose occurrence patterns across
L % ® m genomes show similarities.

Coexpression
Proteins whose genes are observed to be correlated
in expression, across a large number of experiments.

Nodes:

Q o = o> Neighborhood

bserved in each

& & s oom O0UPS of gene

A D] 3 9 A 9 A o a A o Y
2N 2-17 Jrudoya STRING iugrudeyaisruswdoyaneanuTdsau ilominmsdum
4 1 [ @ P { [l
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nIeveae lasunsvenamiuan 10 Tisau uaziluaiuversanumiu@uneiny

TsAusihimsdunugunsnaaes gudoya (Szklarczyk et al., 2018)
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DAVID (The Database for Annotation, Visualization and Integrated Discovery:
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< a . . g
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3.1 Yaq nazqilnsol
3.1.1 Lﬂ%mauﬁma%dmuﬂﬂa (Personal Computer)
Processor: Intel(R) core(TM) 17-8550U CPU @ 1.80GHz 1.99GHz
Installed memory (RAM): 8.00 GB (7.9 GB usable)

System type: 64-bit Operating System, x64-based processor

3.2 Uaya uazguToYa

3.1.1 Tdsunswszuul§iams luTasseninTadmu (Windows 10)

3.1.2 Tsunsu'luTaswsovlondiaa (Microsoft Excel 2010)

3.1.3 Tsunsu Cytoscape (Network Data Integration, Analysis, and Visualization in a
Box; Shannon et al., 2003)

3.1.4 T5uN33 DREM 2.0 (Schulz et al., 2012)

3.1.5 Tsunsu ArrayMining (http://arraymining.net/; Glaab et al., 2009)

3.1.6 11J5un5Y GeneCard (https://www.genecards.org/; Stelzer et al., 2016)

3.1.7 Tilsunsy OMIM (https://www.omim.org/; McKusick et al., 2007)

3.1.8 TUsunsu GEO (http://www.ncbi.nlm.nih.gov/geo/; Edgar et al., 2002)

3.1.9 11/514n53 UniProt (http://www.uniprot.org/; Apweiler et al., 2004)

3.1.10 1d51n51 STRING (https://string-db.org/; Szklarczyk et al., 2018)

3.1.11 TaJsunsu DAVID (https://david.ncifcrf.gov/; Huang, Sherman & Lempicki,
2009)

3.1.12 1511058 KEGG PATHWAY (https://www.genome.jp/kegg/pathway.html;
Kanehisa & Sato, 2019)

3.1.13 Tdsunsw ExpressionCorrelation (http://apps.cytoscape.org/apps/

expressioncorrelation)
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3.1.14 Tilsunsw jActiveModules (http://apps.cytoscape.org/apps/jactivemodules;
Ideker et al., 2002)

3.1.15 T1/5un54 Venn™' (https://bioinfogp.cnb.csic.es/tools/venny/; Oliveros, 2007)
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Inflammatory gene lists Time series bioactive compound testing of LPS-
stimulated RAW264.7 microarray data set.
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Uniprot (Apweiler et al., 2004) 1t8% Genecard (Stelzer et al., 2016) WOMITIBFDTUNTOALALN
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Genecard (Stelzer et al., 2016) ¥¥MIAATIZHA0 JFanIndg 3-3
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Merm esE21841

GEO DataSets  [GE0 Daiasets + [mflammation of RAW264.7 |
Create alert  Agvanced e
Summary + 20 per page = Sort by Delault oeder Sond 1o Organism
e e v N - Experiment type
Summary
Search results
e 11020 o1 45 roos 1] ors [ [

Geng axpeeaaion peoffing,of novel Glusacortionids for severe aathma in RAW?EAY cals

. 0 paratel with FF-

Overall design

3t )
1. ﬂ'l‘i‘i’]U‘i’nﬂ‘fﬂﬁﬂﬂﬂﬁlaﬂﬁLlﬁﬂﬂﬂﬂﬂmﬂﬁguaﬂﬁ'ﬂﬂu

U Foa1uIde ’s‘lﬂ’lﬁ'{ﬂﬂﬁﬂﬁ N1FDNLULNITNAADY

Raw data provided

Query DataSets for GSE21841
Public on May 15, 2010
Expression data from LPS-stimulated RAW 264.7 mouse macrophages treated
with Hypericum perforatum fraction and bioactive constituents
Mus musculus
Expression profiling by array
Hypericum perforatum extracts have been used as distary suun\ements o
treat conditions including jepression and
of four biosctive constifuants were entiied from an active fraction of the
extract
In order to identify the for the potential ¥ activity
of the identified compounds, we used Affymatrix microarray to study the gene
expression profile impacteded by these compounds, s well as the active
fraction in LPS-stimulated mouse macrophages.

We treated RAW264.7 mouse macrophages with DMSO control, active fraction
from Hypericum perforaum extract, and a combination of the 4 putative
bicactive compounds, called the 3-compenent system, all with and without LPS
induction, A total of six treatment combinations were included in the final gene
axpression analysis using microarray,
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NEINUNIO N

= 9 o o ~ ) s S Y
AT NN 4-1 ‘ll’t’)ll“a*ﬂTL!’JLlTWi‘ULLﬁZmu’)uﬂuﬁ]'lﬂsljﬂ‘llﬂyﬁluli]Iﬂif]'lﬁLifJ“Vlal%GLUﬂ']ﬁVlﬂﬁ@\‘l

SwauBudign
gatoya | a1 | uwaavlesy | swoulwsy | Swoudu | dhunldlums
(#1T9) (Tws) (o) NAADY
Bu)
GSE4712 3
6 GPL1261 45,101 21,495 13,480
GSE21841 8
GSE2002 18 GPL339 22,690 13,480
GSE9632 6 GPL2995 3,3013 33013 33013
GSE21320 6 GPL10321 211 211 211

M15199 4-2 MINMIAUHIToYaNNEIToINUMIONIFDNNGIUTOYAT T 1T

pudeyanlddmsudundoyaiinerdesiumsoniay
A
OpM o) Oenefard 310 TFs 910 GeneCard
A/
o OMIM (McKusick, 2007) (Stelzer et al., 2016)
376 genes

UniProt (Apweiler et al., 2004)

GeneCard (Stelzer et al., 2016)

337 proteins 310 STRING

(Szklarczyk et al., 2018)




4 a D) d  daq Y
AT NN 4-3 Llﬁﬂﬁi"lﬂa&’f)ﬂﬂijﬂsll’E)i;ljavllliﬂi’é)ﬁliﬂﬂal%ﬁluﬂﬁ“l/lﬂﬁf)\‘]

GSE ID Wato 1PNE1501909 unwanvleu foeg UYaUD9 LPS
9 (DY
Affymetrix Mouse
Edema Toxin-treated Comer et al., -Untreated=3 LPS (0.01ng/ml;
GSE4712 Genome 430 2.0 Array
Macrophage Study. 2006 -3 Hrs. LPS=3 Sigma Aldrich)
(GPL1261)
-6 Hrs. LPS=3
Expression data from LPS-stimulated 6 70819
Affymetrix Mouse
RAW 264.7 mouse macrophages Hammer et al., -Untreated=3 LPS (1pg/ml,
GSE21841 Genome 430 2.0 Array
treated with Hypericum perforatum 2010 -8 Hrs. LPS=3 Sigma Aldrich)
(GPL1261)
fraction and bioactive constituents. -8 Hrs. 4CS & LPS =3
Affymetrix Mouse 6 11981
LPS (100 ng/ml;
GSE2002 CstF-64 Influenced Gene Expression | Shell et al., 2005 | Expression 430A Array -Untreated =3
Sigma Aldrich)
(GPL339) -18 Hrs. LPS =3
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A1319N 4-3 (AD)

GSE ID YR (ONA1391994 unanvlesu RGN UYa9UD9 LPS
33 119U
-Untreated = 3
-6 Hrs. LPS =3
Gene expression profiles of
ABI Mouse Genome -6 Hrs. LPS & albiflorin
RAW264.7 macrophage cells Huang et al., LPS (1pg/ml;
GSE9632 Survey Microarray (1, 10 and 100 ug/ml) =9
treated with Paeony root-derived 2006 Sigma Aldrich)
(GPL2995) -6 Hrs. LPS & paeoniflorin
compounds
(1, 10 and 100 ug/ml) =9
- 6 Hrs. LPS & paconol
(1, 10 and 100 ug/ml) =9
12 1106719
TLR 4 Signaling Inhibitory
-Untreated = 3
Pathway Induced by Green Tea LPS (50 ng/ml;
GSE21320 Byun et al., 2010 | ARIM-GX (GPL10321) -6 Hrs. EGCE =3
Polyphenol Epigallocatechin-3- Sigma Aldrich)
-6 Hrs. LPS =3
Gallate through 67-kDa Laminin
-6 Hrs. EGCG & LPS =3
Receptor

Ly
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(Y] o a d
4.2 fnﬁ‘lj5‘]]ETJELTJ‘UNW]iﬁ1Hf{i’)uﬂ1iu1ﬂ13!ﬂ51$ﬁ (Normalization)

v e
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v A =) 9 d' =
4.3 MINALABINYUUATNITATIVADIVHUINVBINQNYU

Y 1 Li'

adeyanguil | fe yavoyadIMIUNIIATIZHNITLAAIDONUDIBUNIONAUN

q

o=

Yy v s A @ 9 Y
Qﬂﬂizﬂuﬂﬁﬂ LPS Glumaaumiﬂsvhﬁ) RAW 264.7 1/1mumiﬂiumm;@mmayjamumgmz

o ] FI o 25 o o v A A Ao A
g1 lignnsesdrgdumssnimuiuszgmiwihmsaadenduiimsnldeunlaims
HAADDNOIIUAUTAUD WAL TN (Feature Selection) 9135 Significance Analysis for
Microarray (SAM) (Tusher et al., 2001) 7% Empirical Bayes moderated t-statistic (eBayes)
an . . . A A
(Smyth, 2004) 142235 Partial Least Squares Cross-Validation (PLS-CV) (Hall, 2000) lwnseaiie
° o - .
ma‘mmﬁm%’aga@@u'lau ArrayMining (http://www.arraymining.net) (Glaab et al., 2009) LLQ1
o [ A = d‘ ] 9 o Aax o = d'
MmmsfaensungnuUedataesIuIy 2 Tu 3 J[unhmasulanan1azinin 910 4-2
o = VA Aa A a 3.’/ as
uaaanuil lnezunsuvosmsnaonngudunimsudaseoniwlasunilaslUnnnseanis
1 1 P Pl L ° ' [ o o
TuudazaranawesgadoyaluInser5isd ezl lanquiuiiherdosiumsoniauy
' ) I o [ @ I ° ' @
Tuganar 3 ¥ Tu9 1Wusuiu 83 By $199a1 6 ¥ Tua Wusiuau 72 du 52a0a1 8 % 1u4
3 o = A o < ° = A A A o A ' 9
A mu 92 By tagNyaal 18 93 Tua i usiuiu 97 8u eredungniaaenodNtiod

v A

a 4 { s
aoeludwITauasnaRuIn n-2 1Ineesuignaaaenangadoya lunse1sisdlu

9 v
uAazFRnMIneurinigmhnHumsaaeunihimshauvesdu Taveidy

gudeyaduoou InTagneldllsunsueenlall DAVID (Huang, 2009) m3uilana

99 EU

=S

duoouInlaiszneudls 3 anvae Av Biological process (BP), Cell component (CC), Liag
. = = = o 2
Molecular function (MF) u@aa 1115199 4-4 99915199 4-6 Tumsulanaguaniuaouuod
g 1 ] o @ 4 4 {
Feature selection HuWu1 Tu%199a1 3 ¥ Tuanaannesaduun Inswiis RAW 264.7 1gn
Y 9 o = = [ o [
nizAuAI0 LPS szaumslasunilasmsuaasesnveanguiumssnauda lugamu lu
= v @ ==} d' d’ 9 [ d' = [ d'
VULIAYINUHININIUNNGIVBINUNTEVIUNTOUNTEAUM I Asuulasmsuaadeon
1 v Y] <A [ YY) v @ o { o [
WINNINGUIUMIDIAY HANTNNNTEVIUNMITUAUYDIAITUTUNIE N1Ia1 6 52 TUaszaAL
v ' 9
mslasunasmsuaaioonueInguELMIoNAUMNLINTY WUMTADUTUDIVO
NSLUIUNIAIUANUTIAUYDUGDA TNITUTIves LPS fudsusumeiusnarurad uaz
A 9 ~ & o s P ~ Yy 9 '
Werig9a19 8 ¥ Tuaridanneraauun Insvhisa RAW 264.7 Ngnnszauaie LPS Tuag
dy ] = = [ g.’/ A g ] é’ I ] ~
nanlszaumanasunlasvesnquanmssniruiuinunuy Turasnariaztugianan
= Y S = o AY o A v A Ay Y
3Jmimﬁnulmumum181uwaagﬂa’;ﬂuﬂa"lﬂizmJgaJﬂuﬂumamuﬁuam@mmmmﬂizs{]u 1
Y v
NTZUIUMINBVBAFASINAUY taz Al M) asunlansuanioonueIduMIo N
VA = a o 4 ~ PN 9 9 A 9 Aa '
gorinalUdanain 18 2 1uq TunatiazligaumgiianuseuduineIvoaznaNIaa

1 o
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eBayes PLS-CV eBayes PLS-CV eBayes PLS-CV eBayes PLS-CV

£) ) (o) o)
a a8 Lo 8

¢ W @ W

SAM SAM SAM SAM

3hr 6 hr 8 hr 18 hr

MNA 4-2 UIUBUNRIUATAAABNAIBITAT SAM (Tusher, 2001), eBayes (Smyth, 2004),
1ag PLS-CV (Hall, 2000) ¥o3gavoyalulasersisdlusiana 3,6,8 uaz 18

21349



A13199 4-4 15 19uaaIn1sulanan wFInIwvesnguduignaadon lunaaz$299a1910§ 1M T01a DAVID (Huang, 2009) ANANHUZUDI

=S

= = . .
gueauInlag Biological process

3 Hr.

6 Hr.

8 Hr.

18 Hr.

- neuron projection development

- positive regulation of blood

pressure

- immune response

- immune system process

- N-terminal protein amino acid

acetylation

- cell surface receptor signaling

pathway

- inflammatory response

- mitotic nuclear division

- astrocyte differentiation

- iron ion homeostasis

- cellular response to

lipopolysaccharide

- cellular response to interleukin-1

- steroid metabolic process

- axon guidance

- positive regulation of gene

expression

- innate immune response

- ossification

- palate development

- positive regulation of ERK1 and

ERK2 cascade

- cytokinesis

- hypothalamus development

- central nervous system projection

ncuron axonogenesis

- positive regulation of T cell

proliferation

- inflammatory response

IS



A1519N 4-4 (A1D)

3 Hr.

6 Hr.

8 Hr.

18 Hr.

polarity

- establishment of epithelial cell

- positive regulation of organ growth

- cytokine-mediated signaling

pathway

- negative regulation of apoptotic

process

development

- multicellular organism

- extracellular matrix organization

- positive regulation of

prostaglandin secretion

- negative regulation of interferon-

gamma production

- nervous system development

- morphogenesis of an epithelium

- cellular response to tumor necrosis

factor

- fever generation

- digestive tract morphogenesis

- odontogenesis

- positive regulation of stress-

activated MAPK cascade

- hepatocyte proliferation

specification

- anterior/posterior pattern

- regulation of long-term neuronal

synaptic plasticity

- positive regulation of JNK cascade

- cytokine-mediated signaling

pathway

adhesion

- positive regulation of cell-cell

- negative regulation of extrinsic
apoptotic signaling pathway in

absence of ligand

- positive regulation of NF-kKB

transcription factor activity

- positive regulation of [-KB

kinase/NF-KB signaling

143



M5 4-5 msnaaImsularanedinimvesnguiuignaadonTunaaz¥ana19ngudeya DAVID (Huang, 2009) MNANHUZUD

BueauInlad Cell component

3 Hr.

6 Hr.

8 Hr.

18 Hr.

- extracellular region

plasma membrane

extracellular space

chromosome,

centromeric region

- cell periphery integral component of plasma cytoplasm kinetochore
membrane
- basolateral plasma extracellular region CD95 death-inducing signaling complex cytoplasm
membrane
- cell-cell junction membrane symbiont-containing vacuole membrane spindle
anchored component of membrane external side of plasma membrane cytoskeleton

proteinaceous extracellular matrix

basal part of cell

spindle microtubule

integral component of membrane

spindle

centriole

extracellular space

membrane raft

neuronal cell body

€S



M5 4-6 s naaImsularanedininvesnguiuignaadonTunaaz¥ana191ng1udeya DAVID (Huang, 2009) MNANHUZUD

Buoou 1N 1a8d Molecular function

3 Hr.

6 Hr.

8 Hr.

18 Hr.

- protein dimerization activity

- serine-type endopeptidase inhibitor

- cytokine activity

- microtubule binding

factor activity, sequence-specific

DNA binding

activity
- arylamine N-acetyltransferase - carbohydrate binding - interleukin-1 receptor binding - ATP binding
activity
- dynactin binding - RNA polymerase II transcription - protease binding - RNA polymerase II core promoter

sequence-specific DNA binding

- receptor activity

- chemokine activity

- ubiquitin protein ligase binding

125



A1319N 4-6 (A1D)

3 Hr. 6 Hr. 8 Hr. 18 Hr.
- glycoprotein binding - core promoter proximal region - microtubule motor activity
DNA binding
- dynein binding - receptor binding - interleukin-1 receptor binding

receptor binding

tumor necrosis factor-activated

receptor activity

- cytokine activity

chemoattractant activity

protein binding

99
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ayv o ¢
4.3 gﬂ%ﬁﬂhﬂﬂgau‘wuﬁmimnﬂumismmﬂanmmﬁu (Gene regulatory network:

GRN)
a S A o 9 N Ao
HA9INNIIAATILHIATEVIY GRN 91nMTNYAT0YaNILTAI0DNVDIEUNT
' J ' { [ [
MINBUAUBIAD LPS vouaauun Iasvl1ant RAW 264.7 nguil 1 1a91nliuunasgiu
[ 1 Jd a o 4 [ g a (% {
JoyaazgnaansesdrenquniudnsUsuudamesmssnuiaiun 310 wiia Aaa15190 4-2
o Y U A ] ~ 9 g.}: = Aa o v J o A A 1 A 9
mldnsuduasedien laiuiiving 603 Tvua 10,700 Uduius awn i 4-3A n5e10i 14
o a A ] l @
wgmimIngziae InonmsAunas 09 18608MsIAAIONNITABUAUOINTONIAVUDT
v ' 9
uaazd Tuanaanniignnszqudle LPS Taon13118u9nuaeY Feature selection 1115113
Y A ' o q Y Yo A ' o A A ' '
AurunIeN g0z I Iaaumuas o sveaazsd Tuanlinsaouaueae LPS Tuwsig
~ Y ° A Ao 9y Al = g A ° 9
17817 3 I THINUIUBUNNINIAUMHUTNWNA 83 TUINVUABY Feature selection 11114
Y A A A M o A Y Y
lan3e418 GRN NlimMsneuaueInsuaniaoniygenal 3 43 luanainniignnzquaie

A o & Ay o o A 1 a g Ay o J
LPS I 1mau Tnuanrua 89 Tvua uazlfduiusaglumievisiinavua 901 Ugdusiug

9
v

o = A o ) A 0y A Ay y e .
FININA 4-3B HBIMMIAUNUAT DU BEDIRGEUN 1A 1N UADU Feature selection NIKIUA
~ ' o o ~ Yy Y ° Y Y A ' AA o
103 U ¥9I521919a1 6 2 TuananInNgnNnTzAUAIe LPS 1 1an5091e GRN Nld
2 cw o L 4 4 4 . ~ Ao
Tnuananua 24 Tnua 45 URAUNUTANINN 4-3C 1Woa19 8 ¥ i 1IuauNNg
) a ad a 2 . o q YN Y A ~ Y
AUNBULNIMUA 92 BUINVUADY Feature selection 11114 1415010 GRN NignnszquaIe
' ~ o Ao g Ay o Jo ~
LPS Turianain 8 ¥ Tualid i Tnuananua 356 Tnua 6029 URaunusaInIng 4-3D
~ o o A Ao Y Ao a H .
taznal 18 ¥ TN UIUIUNTINTAUILIIUIN 97 TUINUVUADUUDI Feature selection
o I Y A [} A a o o o"d’d 1
A Idin3e41e GRN Nllvuia 386 Tvua 8077 Ufdunusiimsudaseonaouauedso LPS
Tuaaan 18 5 Tu9aIN WA 4-3E
a 4 [l 9 1 1 [} g}J
MINATIZHIATOU1 GRN meldanizysinsnaasdluugazyianannsovisniy
o = v ' a =2 Y o . . A
ﬂqmmumiwmumﬂmmmmﬁw a1 Talsunsy jActiveModules (Ideker et al., 2002) 1W®
[ Y ] A ~ ~ 1 A v o w Y ~
BIeAun lugagesnimsnlasuulasmsuaasesnvesausdaiivdinymeldyiaain
1 %) 1 1 = 1] gj/ d‘
uana1eny Tutdazaanaingl Tugodesnanua 5 Tuga (MANUIN V-1 LAZATNN 4-4)
A A oA ° v A ' A g
Melumsaziaaseyesunedneluluga mnsaaen lugades 1 Tugaerlu
9 = o A an
AuuuvveIMsulanan1sdInmen 5 Tuga Tasmsiheunniana lnmsaeuauesms
PNEIUNANIAZINTIIBNUNTITONIBIABILBI (MAKUIN 9) WITIMIAARN Tugadey
1 1 ~ 1 ] Y ~ I 9 A ] A
YouaazsInmiuana iy laun Tugah 3-3 1JuTugadunuuveuniodis RGN N530a)

3 97 Tuanasnniiimsnszquaie LPS Tulugah 3-3 Wudii Cebpa, Cebpb, 116, Mydss uaz

o

A (Ao J o IS J Ao I 1
TnfﬂJﬂQ’(ffﬂJWH‘ﬁ U Cebpa g Cebpb Lﬂuﬂ‘ﬂuﬁﬁﬂﬂ%ullﬂﬂm@ihﬂﬁ@@ﬂ?illﬁ@\?@ﬂﬂﬂlfl\i
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I a o J 1
Buithmane 116, Myass wag Tnf luluga 6-3 Esrra iunsudanlduuamesinade
msasuntasinsuaneenvesau Veesb, Zc3hi2a, Sharpin 1ag Sigirr (MW 4-5B)
a 1 I 1 N ] [
Tuga 8-4 gnidenunansziasuaziluduuuuve uas 0o GRN 19529181 8 %2 Tuandann
v H Y
niimsnszqumsuansoondie LPS 900 WA 4-5C WUWUN Cebpa, Cebpd, Ets1, Jun a2
< S a v S '
Runx] Wunsudanlsuuamosninanon1suanioonuod 116, Nos3 uag Tnf 1uga 18-2 9N
A < A 0y a sa 1 < o Y v
@V UATEVIBAULLVVDINITAATIEHNFIANIAT 18 H2 TUINAIINYNNIZAUAIY LPS
1 4 Y
MNAINN 4-5D TuTuqail Cebpa, Elkl, Irf9 VUNHaADMIUAAI00NUDIEU MydSS, Pik3cg,

Rela, Stat3 102 Tlr4 MoTuamu@uneInueoiny lulugaszudaslumanuan v-2



Gene regulatory network

(),VIIM// Gcn}pard “
N \\_,,/‘ DREM 2.0
@ "

310 Inflammatory TFs

A (Large Network: 603 Nodes 10700 Interactions)

3 Hr. (83 genes) | Feature selection | 6 Hr. (103 genes)

C
N
89 Nodes 901 Interactions 14 Nodes 45 Interactions
8 Hr. (92 genes) 18 Hr. (97 genes)
D YA

Y

359 Nodes 6029 Interactions 386 Nodes 8077 Interactions

DTmuscription factor .Target gene wmp Interaction

1 NINA 4-3B 1950918 GRN Ninsasuauedluganal 3 42 Tuanaeningn

NIZAUAIY LPS 1A50110 GRN Aiimsaouaueslugiaunal 6 42 luenasningn
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ANA 4-3 1A3018 GRN NgnnszduNsneuauoInIsLaatesnale LPS lugnnaiiuanaig

Yy 9 A 1 A ] o [
NIZAUAIY LPS (4-3C) 1139918 GRN nuMsaovauesluFINIaT 8 W INanaIn

Yy 9 = 1 A ] <
ANNITAUAIY LPS (4-3D) uaznIovu18 GRN me’immﬁuaﬂmanm 18 GD"JTIJ\‘]

WAIINYNNTZAUAIY LPS (4-3E)



Gene regulatory network
3 Hr. (89 Nodes 901 Interactions)

Module 3-1 -8
Module 3-4

Module 3-2

Cebpa (Numata et al., 2005)

Cebpb (Roy et al., 2002)
116 (Falzacappa et al., 2019)

Myd88 (Chenetal., 2013)
Tnf (Clark PR et al., 2015)

Module 3-3

DTmuscriptiou factor .Target gene wmp Interaction

Ml 4-4 Tugadosignaadionlng jActiveModules (Ideker et al., 2002) 11NATOV 1Y GRN

NMIADVAUDIND LPS

A
N
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Module 6-1

]

Module 6-2

Module 6-3

_¢ Gene regulatory network
6 Hr. (14 Nodes 45 Interactions)

Module 6-4

Module 6-5

o

O\#.

_—

Esrra (Kim et al., 2018)
Vegfb (Li etal., 2008)

Zc3hi2a(Garg et al., 2015)
Sharpin (Johansson et al., 2019)

Sigirr (Qinrt et al., 2005)

D Transcription factor .Target gene wmii Interaction

MW 4-4 (D)

60



D

Module 8-4 °=

Module 8-2

Gene regulatory network
8 Hr. (359 Nodes 6029 Interactions)

Module 8-3

_—

RunxI (Ono et al., 2007)
Jun (Serra et al., 2014)

Tnf(Clark et al., 2015)

Nos3 (Zimmermann et al., 2002)

i/ '
===H ®

Module 8-5

DTmnscriptiou factor .Target gene = Interaction

MW 4-4 (D)
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Module 18-2

Module 18-3

Gene regulatory network
18 Hr. (386 Nodes 8077 Interactions)

‘ Module 18-4

®
@

Cebpa (Numata et al., 2005)
Elk1 (Morrison et al., 2012)
Myd88 (Chen et al., 2013)
Pik3cg (Sheu et al., 2017)
Rela (Askari et al., 2010)
Stat3 (Numata et al., 2005)
Tlr4 (Achek et al., 2016)

w
L
Module 18-5

DTmuscription factor ‘Target gene = Interaction

MW 4-4 (D)




Gene regulatory network

Module 6-3

Module 8-4 Module 18-2

Transcription factor ‘ Target gene =m Interaction

A A I o A v 1 ~ o
NINN 4-5 IZJ@,EWI 3-3 1Y 6-3 S R RN G EGR AL GRN “lumma"m 3R 6 6If’ﬂllxi

{ 3 o ' ' ! )
Tugah 8-4 wag 18-2 iudunuveunsoris GRN lugianaii 8 uag 18 3119
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av o ¢
4.5 w50 NelfFunUSNUaAI90NITINVEIEY (Gene Co-expression network:

GCN)
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Gene co-expression network
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Gene co-expression network
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Gene co-expression network
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Gene co-expression network
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Gene co-expression network
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Protein-protein interaction network
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Protein-protein interaction network
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Protein-protein interaction network
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Protein-protein interaction network
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Protein-protein interaction network
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Gene co-expression network

Protein-protein

interaction network
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Gene co-expression network ~ Protein-protein
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Gene co-expression network  Protein-protein
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Networks of inflammatory gene expression at 3 hours
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Networks of inflammatory gene expression at 6 hours
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Networks of inflammatory gene expression at 8 hours
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Networks of inflammatory gene expression at 18 hours
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Rxra, Scnnla, Selplg, Sema7a, Tlr9, Efna2,
1110rb, Max, Hmoxl1, Ltc4s, Nrih2,
Tnfrsfla, ll6ra, KIf2, Mmp9, Nirp3, 1110,

Paxl, Aktl, Pbx1, Fasl Crhrl, Cx3cll,

Tyrobp, Grn, Hifla, Ikbkg, Zebl, EIf2,
8 9 Tu4 Lgals3, Trp53, Lipe, Maz, Ppara, Meis|,

Nr3cl

Junb,Cebpa, Nfe2l2, Rorc, Tpx2, Gal,
Cryab, Ucn, Tnfaip3, Gfil, Ccl20, Vdr,
Tmem173, Vegfb, Sigirr, Adrb2, Nrih4,

Cd200r1, Foxp3, Mark2, Nos3, Pecaml,

Scnnla, Selplg, Sema7a, Tlr9, Cebpd,

8-2 1110rb, Hmox1, Hspalb, Ltc4s, Nrih2,
1l6ra, KIf2, 1110, Akt1, Fasl, Crhrl, Cx3cll,
Sox9, Grn, Hifla, Ikbkg, Pax6, lkbke, 116,
Tlr3, Lgals3, Lipe, Maz, Ppara, Cuxl,

Meis]
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Psmb8, Etsl, Junb, Cebpa, Nfe2l2, Rel,
Rela, Gabpa, Rorc, Gal, Cryab, Ucn,
Tnfaip3, Ccl20, Vdr, Tmeml173, Vegfb,
Sigirr, Adrb2, Nrih4, Cd200r1, Foxp3, Ctfl,
Itgh2, Mark2, Nos3, Pecaml, Scnnla,
Selplg, Sema7a, Tlr9, Cebpd, Fas, 1110rb,
Hmox1, Hspalb, Ltc4s, Nrih2, ll6ra, KIf2,
Mmp9, Adiporl, Aktl, Fasl, Crhrl, Csfl,
Cx3cll, Tyrobp, Sox9, Grn, Ikbkg, Pax6, 116,
Lgals3, Trp53, Lipe, Maz, Ppara,

4921515j06rik, Nfkbia, Nfl

8 %2 139

Etsl, Bachl, Junb, Cebpa, Rel, Nfe2l2, Rela,
Rore, Gal, Cryab, Rfx1, Tnf, Ucn, Tnfaip3,
Bsg, Ccl20, Vdr, Tmem173, Vegfb, Sigirr,
Adrb2, Runxl, Nrlh4, Cd200r1, Foxp3,
Ctfl, Pparg, Mark2, Nos3, Pecaml, Scnnla,
Selplg, Sema7a, Tlr9, Cebpd, Fas, 1110rb,
Hmox1, Tcf4, Hspalb, Ltc4s, Nrih2, ll6ra,
Kif2, 1110, Nirp3, Adiporl, Aktl, Fasl,
Crhrl, Csfl, Cx3cll, Tyrobp, Grn, Ikbkg,
Hifla, Jun, 116, 1123a, Lgals3, Trp53, Lipe,

Maz, Ppara, Nr3cl
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8-5

Etsl, Bachl, Junb, Nfe2l2, Nr5a2, Rela,
Nré6al, Rorc, Sharpin, Socs3, Stat3, Gal,
Cryab, Rfx1, Tnf, Ucn, Tnfaip3, Esrra,
Tnfrsflb, Ccl20, Vdr, Tmem173, Vegfb,
Zfp36, Sigirr, Adrb2, Runxi, Nrih4,
Cd200r1, Foxp3, Ctfl, Pou3fl, Thx5,
Mark2, Nos3, Pecaml, Rxra, Scnnla, Selplg,
Sema7a, Tlr9, Efna2, 1110rb, Usf2, Hmox1,
Tcf4, Ltc4s, Nrih2, Esrl, ll6ra, KIf2, 1110,
Gatad, Aktl, Fasl, Crhrl, Csfl, Cx3cll,
Tyrobp, Mef2a, Grn, Hifla, Ikbkg, Ikbke,

Lgals3, Lipe, Maz, Ppara, Meisi, Nr3cl

18 42 T4

18-1

Prked, Rbckl, Rel, Nfe2l2, Rela, Ripkl,
Foxcl, Ripk3, Rorc, Sharpin, Crebl,
Wbscr22, Rfx1, Ppard, Tgfbl, Bsg,
Tmem173, Vegfb, Sigirr, Adrb2, Alox5ap,
Nrih4, Lep, 1116, Mark2, Sema7a, 112,
Anxal, Cd44, Hspalb, MydS§8, li6ra, Tir4,
Adiporl, Ager, Itgbl, Aktl, Bcl6, Piasl,
Pik3cg, Cebpb, Csfl, Pnoc, Tirl, Ang, Sox9,
Hifla, Pax6, I12va, Irfl, Trp53, Lipe, Maz,

Ppara, Tfrc, Cuxl, Nr3cl, ll1rap
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(#21319) Tugain

Pdx1, Prkcd, Pou2f2, Rbckl, Cebpa, Rel,
Nfe2l2, Rela, Ripkl, Elkl, Ripk3, Rorc,
Sharpin, Stat3, Wbscr22, Ppard, Tgfbl, Bsg,
Tmeml173, Vegfh, Zfp36, Irf9, Sigirr, Sry,
Adrb2, Alox5ap, Nrih4, Ccl3, Lep, 1116, Irsl,
Pparg, Mark2, Sema7a, 112, Anxal, Cd44,
Sox10, Hspalb, Myd88, Nrih2, Ccr2,

Tnfrsfla, ll6ra, Tlr4, Gata3, Adiporl, Ager,

Itgbl, Aktl, Ltb4ri, Bcl6, Thp, Pbx1, Piasl,
18-2 Pik3cg, Pnoc, Atf3, Tirl, Gata2, Ang, Hifla,
Tgifl, I12ra, Trp53, Lipe, Yy, Maz, Ppara,

Nr3cl, lllrap

Prked, Rbckl, Nfe2l2, Rela, Ripkl, Ripk3,
Rorc, Sharpin, Whbscr22, Rfx1, Ppard, Tgfbl,

Tnfrsflb, Bsg, Tmem173, Vegfb, Sigirr, Adrb2,

Alox5ap, Nrihd4, Lep, 1116, Mark2, Casp4,

18 %2149

Sema7a, 112, Anxal, Cd44, Gatal, Hspalb,

Myd88, Nrlh2, Cer2, Irf7, Tnfrsfla, ll6ra,
Stat2, Tlr4, Cd40, Adiporl, Ager, Itgbl, Aktl,
Ltb4rl, Bcl6, Piasl, Pik3cg, Cebpb, Csfl,
Pnoc, Tirl, Ang, Hifla, 116, 112ra, Irfl, Trp53,

Lipe, Acp5, Maz, Ppara, Meisl, Nr3cl, Illrap
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. . Alxl, Tlrl, Hspalb, Pik3cg, Anxal
®
o
' 18-4
18 ¥ 1n9
® ° Tilrl, Hspalb, Traf4, Pik3cg, Anxal
.
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The encoded protein functions in homodimers and also heterodimers with
Cebpa v (Numata et al., 2005)
CCAAT/enhancer-binding proteins beta and gamma
Important transcription factor regulating the expression of genes involved
= Cebpp | V' (Roy et al., 2002)
h in immune and inflammatory responses
This gene encodes a cytokine that functions in inflammation and the
16 v (Falzacappa et al., 2006)
maturation of B cells.
§ This gene encodes a cytosolic adapter protein that plays a central role in
the innate and adaptive immune response. This protein functions as an
¢ o Myds8 v (Chen et al., 2013)
33 essential signal transducer in the interleukin-1 and Toll-like receptor
signaling pathways.
This gene encodes a multifunctional proinflammatory cytokine that
(Madge et al., 2000;
Tnf v belongs to the tumor necrosis factor (TNF) superfamily. This cytokine is
Clark et al., 2015)
mainly secreted by macrophages.

ScCl
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Estrogen-related receptor alpha is involved in Alzheimer's disease. ESRRA is
(Kim et al.,
Esrra v required for the activation of autophagy to promote innate antimicrobial defense
2018)
against mycobacterial infection.
Diseases associated with VEGFB include Macular Degeneration, Age-Related,
Vegfb v | 1 and Kuhnt-Junius Degeneration. Among its related pathways are Tyrosine (Li et al., 2008)
. % Kinases / Adaptors and Apoptotic Pathways in Synovial Fibroblasts.
. Endoribonuclease involved in various biological functions such as cellular
6-3 inflammatory response and immune homeostasis, glial differentiation of (Garg et al.,
Ze3h12a v
neuroprogenitor cells, cell death of cardiomyocytes, adipogenesis and 2015)
angiogenesis.
Diseases associated with SHARPIN include Incontinentia
(Johansson et al.,
Sharpin v Pigmenti and Branchiootic Syndrome. Among its related pathways are TNF
2019)
signaling (REACTOME) and Protein-protein interactions at synapses.

9¢l
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Acts as a negative regulator of the Toll-like and IL-1R receptor signaling
6-3 Sigirr v (Qin et al., 2005)
pathways.
The encoded protein functions in homodimers and also heterodimers with
Cebpa v (Numata et al., 2005)
CCAAT/enhancer-binding proteins beta and gamma
Important transcription factor regulating the expression of genes involved (Kinoshita et al.,
Cebpd v
in immune and inflammatory responses 1992)
Transcription factor. Directly controls the expression of cytokine and
Etsl v (Huang et al., 1997)
chemokine genes in a wide variety of different cellular contexts.
v This gene encodes a cytokine that functions in inflammation and the (Falzacappa et al.,
116
maturation of B cells. 2019)

LTI
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Jun v This gene is the putative transforming gene of avian sarcoma virus 17. (Serra et al., 2014)
Nitric oxide is a reactive free radical which acts as a biologic mediator in
v several processes, including neurotransmission and antimicrobial and (Zimmermann et al.,
o3 antitumoral activities. Nitric oxide is synthesized from L-arginine by nitric 2002)
oxide synthases.
This complex provides stability to the RUNX1 protein which is involved
8-4 Runx1 v in the generation of hematopoietic stem cells and for their differentiation (Ono M et al., 2007)
into myeloid and lymphoid lines.
This gene encodes a multifunctional proinflammatory cytokine that (Madge & Pober,
Inf v belongs to the tumor necrosis factor (TNF) superfamily. This cytokine is 2000; Clark et al.,
mainly secreted by macrophages. 2015)
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The encoded protein functions in homodimers and also heterodimers with
Cebpa v (Numata et al., 2005)
CCAAT/enhancer-binding proteins beta and gamma
This gene is a member of the Ets family of transcription factors and of the
(Morrison et al.,
Elkl v ternary complex factor (TCF) subfamily. The protein encoded by this gene
2012)
is a nuclear target for the ras-raft-MAPK signaling cascade.
Transcription factor that mediates signaling by type I IFNs (IFN-alpha and
v IFN-beta). Following type I IFN binding to cell surface receptors, Jak (Rajsbaum et al.,
Irf9
18-2 kinases (TYK2 and JAK1) are activated, leading to tyrosine 2014)
phosphorylation of STAT1 and STAT2.
This gene encodes a cytosolic adapter protein that plays a central role in
the innate and adaptive immune response. This protein functions as an
Myds8 v (Chen et al., 2013)

essential signal transducer in the interleukin-1 and Toll-like receptor
signaling pathways.
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Phosphoinositide 3-kinases (PI3Ks) phosphorylate inositol lipids and are
Pik3cg (Sheu et al., 2017)
v | involved in the immune response.
NF-kappa-B is composed of NFKB1 or NFKB2 bound to either REL,
Rela v RELA, or RELB. The most abundant form of NF-kappa-B is NFKB1 (Askari et al., 2010)
complexed with the product of this gene, RELA
In response to cytokines and growth factors, STAT family members are
v phosphorylated by the receptor associated kinases, and then form homo- or
18-2 Stat3 (Numata et al., 2005)
heterodimers that translocate to the cell nucleus where they act as
transcription activators.
TLR4 has been implicated in signal transduction events induced by
Tir4 (Achek et al., 2016)
v lipopolysaccharide (LPS) found in most gram-negative bacteria.
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(#21319) Tugadn
./A.d /. Hspala, Abcbla
3 47 Tn9 3-1
ﬂ Serpinala, Chial, C3, AcpS, Cnr2
6-1

6 %2134

Tmem173, Serpinala, Anxal, Chial, Tir2,
Tir4, Clgbp, Il1rap, Cdi4, Nfe2l2,
1110012L19Rik, Trp53, Rbckl, C3, Acps,
Cnr2, Lta4h, Wbscr22, Ctnnbl, 1110rb, Bsg,

Pparg

Serpinala, Tmem173, Chial, 112rb, Adrb2,

C3, Acp5, Tir4, Cnr2, Vegfb

Tmeml73, Serpinala, Chial, Tlr6, Clgbp,
Illrap, Cdl4, 1110012L19Rik, 112rb, Trp53,
Rbckl, C3, AcpS, Ada, Whscr22, Ctnnbl,
1110rb, Anxal, Adipor2, Tir2, Tir4, 112,

Nfe2l2, Mucl, Cnr2, Lta4h, Bsg, Pparg
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Tmem173, Serpinala, Chial, TIro,
Clgbp, lllrap, Tnfrsfla, Cdl4,
1110012L19Rik, 1113, Scgblal,
112rb, Mapkl4, Trp53, Rbckl, 1116,
C3, AcpS, Plg, Whscr22, Ctnnbl,
1110rb, Sharpin, Anxal, Adipor?2,

Tir2, Pten, Itghb2, Tir4, 112, Agt,

5 Nfe2l2, Sppl, Tyrobp, Mucl, Cnr2,
6 %3 114

Lta4h, Bsg, Pparg

Irfl, Cxcll2, Itgh2, Tnfsf10, Tire,
Tnfaip6, Caspl, 1122, Cdi4, Ifrdl,

Treml, Bdkrb2, Socsli, Nirp3

Irfl, Cxcll2, Itgh2, Tnfsf10, Tiro,
Nfkbia, Tnfaip6, Caspl, 1122,

Cdli4, Ifrdl, Treml, Psmb§,

Bdkrb2, Hifla, Socsi, Nirp3, Stat3,

8 T4 The

Irfl, Itgh2, Tir6, Nfkbia, Caspl,

1122, Cdi4, Ifrdl, Treml, Ccll2,

Psmb8, Pstpipl, Bdkrb2, Hifla,
Tlrl, Psma6, Socsl, Nirp3, Stat3,

Nampt, Tfrc
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Cxcll2, Itghb2, Tir6, Nfkbia,
Caspl, 1122, Cd14, 11116, Ifrdl,

Treml, Psmb8, 1110, Tnfaip3,

Hifla, Tlrl, Psma6, Ptpn22,

Socs1, 1l10ra, Nilrp3, Tnipl, Stat3,

8 %19 8-4
Tfrc
I Fprl, Proc
8-5

Ptger2, Ikbke, Cxclll, Zc3hi2a,
Fas, Casp4, Nfkbiz, Nfkb2, Lstl,

Trafl, Zfp36

Cxclll, Fas, Zc3hi2a, Casp4,

Nfkb2, Socs3, Trafl, Tnf, Zfp36,

?
G ,/o/;* Ptgs2, Ptger2, Ikbke, Nfkbiz, Lstl,
&5 4 Celd
7
/.
1 “ Sema7a, Lipc
ema7a,
18 $2Tu4 183 p
o
Len2, Sema7a, Lipc
18-4

Ilirn, Len2, Cceld, Lipe, Trafl,

Nfkbiz, Nos2, Fas, Ptgs2, Sema7a
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The protein encoded by this gene is a member of the Toll-like receptor (TLR) family
which plays a fundamental role in pathogen recognition and activation of innate

Tir4 (Achek et al., 2016)
immunity. TLR4 has been implicated in signal transduction events induced by

lipopolysaccharide (LPS) found in most gram-negative bacteria.

CD14 (CD14 Molecule) is a Protein Coding gene. Among its related pathways are
Cdl4 (Kelley et al., 2013)
Diseases associated with the TLR signaling cascade and TRAF Pathway.

6-5 MAPK14 is one of the four p38 MAPKSs which play an important role in the
cascades of cellular responses evoked by extracellular stimuli such as (Xu & Derynck,
Mapkli4
proinflammatory cytokines or physical stress leading to direct activation of 2010)

transcription factors.

CD14 (CD14 Molecule) is a Protein Coding gene. Among its related pathways are
Cdi4 (Kelley et al., 2013)
Diseases associated with the TLR signaling cascade and TRAF Pathway.

Gel
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The protein encoded by this gene is a member of the STAT protein family. In
response to cytokines and growth factors, STAT family members are
Stat3 phosphorylated by the receptor associated kinases, and then form homo- or (Numata et al., 2005)
heterodimers that translocate to the cell nucleus where they act as transcription
activators.
This gene encodes a multifunctional proinflammatory cytokine that belongs to the (Madge & Pober,
Tnf tumor necrosis factor (TNF) superfamily. This cytokine is mainly secreted by 2000; Clark et al.,
macrophages. 2015)
This gene encodes a receptor for prostaglandin E2, a metabolite of arachidonic acid (Lacroix & Rivest,
Prger2 which has different biologic activities in a wide range of tissues. 1998)
PTGS?2 is responsible for production of inflammatory prostaglandins. In cancer (Hao et al., 2018)
Pros cells, PTGS?2 is a key step in the production of prostaglandin E2 (PGE2), which
tgs

plays important roles in modulating motility, proliferation and resistance to

apoptosis.

9¢1




Gene co-expression network with EGCG

LPS & EGCG

Control +LPS

Upregulation
Downregulation
Unchanged

137

ANAIANUIN A-1 LATEUIY GCN ﬁgﬂﬂiz@iluﬂTi@]’e]‘]Jf’fu%)ﬂﬂ”lillﬁﬂﬂ’f)@ﬂ@ahﬂ LPS uagnI3

¢ ‘ g
ﬂﬂﬁ@ﬂﬁ’)ﬂﬁTi@@ﬂq‘Wﬁ EGCG Qﬂ“ﬂﬂﬁﬂ’ﬂﬁﬂf’l\i!’)ﬁT 6 ¥ Tu9 (vuaLvie):

= = a A4 2 aa =
FUAIHUIYIOINITUFAAIDONUDIIUNLNNUU FLUVIINUIYDINITLUTAAIDDN

G dl = = = ti' = =
UDIIUNAAAN ﬁWI"I‘HﬂJ']EJfN"lililﬂﬁLﬂaﬂullﬂﬁﬂﬂ']’il!ﬁﬂﬂ’f)ﬂﬂ ﬁ‘lf\hﬂiflfm\‘]

A o Y ' o
5’]8613"0Elu"“@QIN@'allagq‘gﬂmaHaquﬁj\‘]ﬂH)



MANHIN 3

Tugadesveuniiielfdunussznillsiu

(Protein-protein interaction network)



139

[ 4 ] a o v

AT NNIANUIN 9-1 mﬁmmﬂﬂu@aaaﬂuaz316%’?11451161111%@@1%%?1%sumﬂgﬁuwuﬁ
1 A Aa @ ' Y

521 USAUNTMTADUAUINM IO LA LVBIAAL TN TAENITAUN

#18T511n51 Jactivemodule
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FGF23, NFKB2, S100B, RELA, NFKBI,

CCLS, CCL20, CCL4, CXCL12, CCRE,

CXCR6, PPARG, CXCR3, IL6, RETN,

«e un®
e WDTCI, CCR3, SIRT1, CXCL9, ADIPOQ,
3.1 PROMI, CCR1, CDH1, KRT19, CD44,

CX3CR1, CXCL10, SRC, SOCS3

}%‘l CAPZA2, IL6, NFKB2, SIRT1, AGER, S100B,

RELA, NFKB1

[ ]
33 APPL1, ADIPOQ

A IL6, PROMI, CDH1, CD24A, CD44

392 139

IL6, ADIPOQ, IRS1, SOCS3

CST3, LCN2

6 ¥ 119 et
L HAVCRI, CST3, LCN2

AGTR2, REN1, SERPINEI, ATP6AP2, EDNI1
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LN
= AGTR2, REN1, ENPEP, SERPINE,
- ATP6AP2, EDN1, ACE2
6-4
6 1 Tu '&& AGTR2, ACE, REN1, AGT, SERPINEI,
ATP6AP2, EDN1, LEPR
65

8 %1349

8-1

VEGFA, CLEC7A, KDR, PTPN11, TEK,
CHIL1, MMPS, IL2RA, LTF, ELANE,
FIGF, NRP1, VEGFC, VEGFB, IL7R,
PGF, IL17RC, IL17F, HP, MMP9, IL10RB,
VWEF, IL17A, CD27, LYVEI, CD28,
IL6ST, IL6RA, CSF2RB2, CSF2RB,
IL5SRA, TLR4, STAT3, CCL1, JAK3,
IL2RB, CCR6, MAPK3, CXCL15, TLRS,
IL4, CCR8, CCR7, PF4, CXCR3, CXCL13,
RETN, CXCL5, WDTC1, CCR3, CXCLY9,
CXCR2, LEP, CX3CR1, CCR2, IRS]1,
UTS2, EDN2, EDNRB, BMP4, IFNGR1,
IGFBP7, IFNG, IGFBP5, FGF23, JAK2,
CDH2, DMP1, PPBP, CXCR4, SERPINEI,
CRP, LEPR, AGTR2, ACE, AGT,

MMP1B, TIMP2, MMP7
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FOXP3, CTLA4, F2, GRP, PLG,
TACI1, GAS6, TIMP1, CCKAR,
GNAQ, BDKRBI, KNG1, CXCRS,
TBX21, GATA3, CTSS, H2-EBI,
AVP, H2-AB1, H2-AA, HRH4,
ARG1, PTGDR2, APOE, IRS2, ALB,

FNI1, IGF1, PDGFRB, SRC

CLEC7A, VEGFA, KDR, TEK,

CHIL1, PGLYRP1, ORM2, RORC,
MMPS, IL2RA, LTF, ELANE, TSLP,
FIGF, NRP1, VEGFB, TNFSF4, PGF,
IL7R, MRC1, IL17RC, HP, CD163,
MMP9, SELE, IL10RB, VWF, IL17A,
CD27, CD28, IL6ST, IL6RA, TLR2,
CSF2RB2, CSF2RB, IL5RA, TLR4,
CCL1, JAK3, GNA14, IL2RB, CCR6,
F2RL1, TACRI, CCL19, GNAI11,
MAPK3, CXCL15, TLRS, ILIRN,
TBXA2R, IRAK4, IL4, CCRS, CCR7,
IL1F8, IL1F5, PF4, IL6, ILIR2,

CXCL13, RETN, CXCLS5, WDTCl,

IL1R1, CCR3, CXCL9, CXCR2, LEP,
8-2 VCAMI1, MAVS, CX3CR1, CXCL1,
CCR2, NEK7, P2RX7, PANXI1, IRS1,

UTS2, EDN2, NLRP3,
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8 %2 1349

EDNRB, NAIP5, BMP4, PYCARD,
IFNGR1, IGFBP7, IFNG, IGFBP5,
NLRC4, FGF23, CDH2, DMP1, PPBP,
CXCR4, CCL5, CCL4, CRP, LEPR,
AGTR2, ACE, REN1, AGT, MMPIA,
MMPI1B, TIMP2, CD44, MMP7,
FOXP3, CTLA4, F2, GRP, PLG,
TAC1, GAS6, PTX3, TIMP1, MEFV,
CCKAR, GNG4, GNAQ, BDKRBI,
HAMP, KNG1, CXCR5, TBX21,
GATA3, CTSS, H2-EB1, AVP, H2-
ABI, H2-AA, HRH4, ARG,
PTGDR2, FPR3, IRS2, ANXA1, ALB,

FNI1, IGF1

AGTR2, CCKAR, ACE, F2R,
BDKRBI, KNG1, LEP, GNA14, AVP,
F2RL1, TACRI, ALB, MAPK3,
UTS2, ECEl, EDN2, TBXA2R,
AGTRIB, EDNRB, F2, GRP, TAC],

NPS, EDN1

H2-EB1, H2-AB1, H2-AA, CD4

ALDH1A7, ADHI1, ALDH1A1
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JAKI, PTPN11, TNFRSF1A, AKT1, CD44,
IL2, PLA2G4A, TCEB2, TCEBI, HYAL2,
HMMR, TRAF6, IKBKB, BIRC2, TRAF2,
TRAF3, TYK2, IL6ST, TLR2, IL6RA,
TRADD, RIPK1, CASPS, RELA,

MAPK 14, TLR4, TAX1BP1, MAPK3,
IRAK4, TLR7, IRAK1, XIAP, MYDS8,
LEP, UBC, IRF7, MAVS, TANK, IRF3,
P2RX7, NAIP2, AIM2, NLRP3, IFNGR2,

NAIP5, SOCS1, PYCARD, IL18, IFNGR1

18 %2 T304 JAK1, JAK2, PTPN11, TNFRSFIA,
RUNXI, RORC, AKT1, IRF1, USP21,
CD44, IL2, CTLA4, TCEB2, TCEBI,
HYAL2, HMMR, TRAF6, IKBKB, BIRC2,
TRAF2, IL17A, TRAF3, TYK2, IL6ST,
IL6RA, TLR2, TRADD, STATSA, RIPK1,
CASPS, RELA, CXCRS, TLR4, TAX1BPI,
BCL6, STAT3, TBX21, GATA3, ILIRLI,

IRAK4, IRAK]1, ILIRAP, XIAP, CXCR3,

ILIR1, MYDS88, LEP, UBC, MAVS,

8-2 TANK, IRF3, TBK1, P2RX7, NAIP2,
RUNX3, TNFAIP3 PDGFRB, AIM2,
NLRP3, IFNGR2, NAIPS, SOCSI,

PYCARD, IL18, IFNGR1, IFNG
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JAK1, JAK2, PTPN11, TNFRSFIA,
RUNXI, RORC, AKTI, IRF1, USP21,
CD44, IL2, PLA2G4A, TCEB2, TCEBI,
HYAL2, HMMR, TRAF6, IKBKB, BIRC2,
TRAF2, IL17A, TRAF3, TYK2, IL6ST,
TLR2, IL6RA, TRADD, RIPK1, STATSA,
RELA, CASP8, MAPK 14, CXCRS, TLR4,
STAT3, BCL6, TBX21, GATA3, ILIRLI,
MAPK3, TOLLIP, IRAK4, IL4, IL13,
TLR7, IRAK1, CFD, ILIRAP, XIAP,

CXCR3, IL1A, ILIR1, ADIPOQ, MYDSS,

. LEP, UBC, VCAMI, MAVS, TANK, IRF3,
18 92 Tg

8-3 TBK1, APAF1, IRS2, P2RX7, CASP4,
NAIP2, RUNX3, PDGFRB, AIM2, NLRP3,
IFNGR2, NAIP5, PYCARD, SOCS3,

IFNGR1, IL18, CASP1

JAKI1, CLEC7A, JAK2, JUN, TGFBI,
PTPN11, TNFRSF1A, RUNX1, RORC,
AKT1, IRF1, USP21, VEGFB, CD44, IL2,
TCEB2, TCEB1, HYAL2, TNFRSF124A,
HMMR, LTBR, TNFSF13B, TRAFS6,

IKBKB, BIRC2, TRAF2, TRAF3, TYK2,

IL6ST, IL6RA, TLR2, TRADD, RIPK1,
8-4 STATS5A, RELA, CASPS, MAPK 14, TLR4,
TAX1BP1, STAT3, BCL6, PROSI,

GATA3, IL1IRL1, TOLLIP,
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PTGES, IRAK4, PTGSI, IL4, TLR7,
TBXASI, IRAK1, PTGIS, PTGES2,
ILIRAP, XIAP, CXCR3, IL6, ILIRI,
MYDS88, LEP, UBC, TNF, VCAMI,
CX3CRI1, MAVS, TANK, CXCLI,
IRF3, TBK1, CCR2, APAF1,
NLRP1A, P2RX7, NAIP2, FN1,
RUNX3, CST3, TNFAIP3, PDGFRB,
AIM2, IFNGR2, IL1B, NAIPS,
SOCS1, PYCARD, IL18, IFNGR1,

PLCG2, CASP1

18 %2714 SUMO1, SUMO3, UBE2I, BRCAI,

PIAS1

8-5
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diseases or infections.

Tuga guingy AeB11e HHAI01999

NF-kappa-B is composed of NFKB1 or NFKB2 bound to either REL, RELA,

RELA or RELB. The most abundant form of NF-kappa-B is NFKB1 complexed (Askari et al., 2010)
with the product of this gene, RELA
NFKBI1 (Nuclear Factor Kappa B Subunit 1) is a Protein Coding gene.
Diseases associated with NFKB1 include Immunodeficiency, Common

NFKBI1 (Beinke et al., 2004)
Variable, 12 and Common Variable Immunodeficiency.

31 This gene encodes a cytokine that functions in inflammation and the
maturation of B cells. In addition, the encoded protein has been shown to be
(Falzacappa et al.,
IL6 an endogenous pyrogen capable of inducing fever in people with autoimmune
2006)
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6-5

AGTR2

The protein encoded by this gene belongs to the G-protein coupled receptor 1
family. This receptor has been shown to mediate programmed cell death and
this apoptotic function may play an important role in developmental biology

and pathophysiology.

(Nguyen et al., 2002)

ACE

This gene encodes an enzyme involved in catalyzing the conversion of
angiotensin I into a physiologically active peptide angiotensin II. Angiotensin
II is a potent vasopressor and aldosterone-stimulating peptide that controls
blood pressure and fluid-electrolyte balance. This enzyme plays a key role in

the renin-angiotensin system.

(Nguyen et al., 2002)

RENI1

Renin is a highly specific endopeptidase, whose only known function is to
generate angiotensin | from angiotensinogen in the plasma, initiating a
cascade of reactions that produce an elevation of blood pressure and increased

sodium retention by the kidney.

(Nguyen et al., 2002)

Lyl
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System Pathway, Pharmacodynamics and Innate Immune System.

Tuga Buiiny RAGENE HHAI01999
The protein encoded by this gene, pre-angiotensinogen or angiotensinogen
precursor, is expressed in the liver and is cleaved by the enzyme renin in
response to lowered blood pressure. The resulting product, angiotensin I, is
AGT (Zhong et al., 2008)

then cleaved by angiotensin converting enzyme (ACE) to generate the
physiologically active enzyme angiotensin II.
Serine protease inhibitor. Is a primary inhibitor of tissue-type plasminogen
activator (PLAT) and urokinase-type plasminogen activator (PLAU). As

6 SERPINEI | PLAT inhibitor, it is required for fibrinolysis down-regulation and is (Bajou et al., 2008)
responsible for the controlled degradation of blood clots
Among its related pathways are Agents Acting on the Renin-Angiotensin

ATP6AP2 (Nguyen et al., 2002)

871
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immune systems.

Tuga gufingy AeB1Y UHAI01909
Receptor for hormone LEP/leptin (Probable). On ligand binding, mediates LEP
central and peripheral effects through the activation of different signaling (Siegmund et al.,
LEPR
pathways such as JAK2/STAT3 and MAPK cascade/FOS. 2004)
6-5
Cooperates with LY96 and CD14 to mediate the innate immune response to
TLR4 bacterial lipopolysaccharide (Achek et al., 2016)
MAPKI1/ERK2 and MAPK3/ERK1 are the 2 MAPKs which play an important
MAPK3 role in the MAPK/ERK cascade. (Achek et al., 2016)
This gene encodes a cytokine that functions in inflammation and the maturation
(Falzacappa et al.,
IL6 of B cells.
2019)
8-2
This gene encodes a soluble cytokine that is a member of the type II interferon
IENG class. The encoded protein is secreted by cells of both the innate and adaptive (Achek et al., 2016)

671
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Tuga guiny A5 HHAI01909
The protein encoded by this gene phosphorylates the inhibitor in the
o S o (Cardinez et al.,
IKBKB inhibitor/NF-kappa-B complex, causing dissociation of the inhibitor and
2018)
activation of NF-kappa-B.
NF-kappa-B is composed of NFKB1 or NFKB2 bound to either REL, RELA, or
RELA RELB. The most abundant form of NF-kappa-B is NFKB1 complexed with the (Askari et al.,
product of this gene, RELA 2010)
MAPK14 is one of the four p38 MAPKSs which play an important role in the
cascades of cellular responses evoked by extracellular stimuli such as (ZARUBIN et al.,
MAPK14
18-3 proinflammatory cytokines or physical stress leading to direct activation of 2005)
transcription factors.
Cooperates with LY96 and CD14 to mediate the innate immune response to
(Achek et al.,
TLR4 bacterial lipopolysaccharide
2016)

0S1
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signal transducer in the interleukin-1 and Toll-like receptor signaling pathways.

Tuga guiny A5 HHAI01909
In response to cytokines and growth factors, STAT family members are
phosphorylated by the receptor associated kinases, and then form homo- or (Numata et al
STAT3 heterodimers that translocate to the cell nucleus where they act as transcription 2005)
activators.
MAPKI1/ERK2 and MAPK3/ERK1 are the 2 MAPKs which play an important
(Achek et al.,
MAPK3 role in the MAPK/ERK cascade.
2016)
The protein encoded by this gene is a member of the interleukin 1 cytokine
(Paolo &
family. This cytokine is a pleiotropic cytokine involved in various immune
IL1A Shayakhmetov,
responses, inflammatory processes, and hematopoiesis.
2016)
18-3
This gene encodes a cytosolic adapter protein that plays a central role in the
innate and adaptive immune response. This protein functions as an essential
MYDS88 (Chen et al., 2013)

IS1



MANHIN D

d‘ = dl 1 ad v IS = ] 1 d‘
STEJGD"E)EJ‘L!‘VI’Ochu’mﬂallﬂ“l"iﬁﬂLLﬁleﬂﬁi”lfJ\ﬂ‘Llﬂ”lSﬁﬂHTﬂEJNG]’E)L‘L!?N

ARV INUMIADUAUDINTONIAL



153

AMITNMANUIN V-1 i']fJ‘LIﬂ)'fJ?Juﬂﬁ’gﬂlﬁ‘iJmﬂ’:jaﬂallﬂ“l"iﬁﬂllﬁ%ﬁﬂﬁ"ﬂﬂ\ﬂuﬂfj']\‘]ﬁ'@!ﬁﬂ%’h?ﬁﬂ

15 unsmvnasovedu

GeneName Gene/Locus name OrgMouse
Inf Tumor necrosis factor P06804
111b Interleukin-1 beta P10749
16 Interleukin-6 P08505
1lla Interleukin-1 alpha P01582
Mapkl1 Mitogen-activated protein kinase 11 QoWUI1
Mapkl4 Mitogen-activated protein kinase 14 P47811
Mapki2 Mitogen-activated protein kinase 12 008911
Mapkl 3 Mitogen-activated protein kinase 13 Q9Z1B7
Mapk3 Mitogen-activated protein kinase 3 Q63844
Mapkl Mitogen-activated protein kinase 1 P63085
Mapk8 Mitogen-activated protein kinase 8 Q91Y86
Mapk9 Mitogen-activated protein kinase 9 QIWTU6
Mapkl0 Mitogen-activated protein kinase 10 Q61831
Mapk8ip3 C-Jun-amino-terminal kinase-interacting protein 3 QI9ESN9
Ptger3 Prostaglandin E2 receptor EP3 subtype P30557
Ptger4 Prostaglandin E2 receptor EP4 subtype P32240
Ptger?2 Prostaglandin E2 receptor EP2 subtype Q62053
Nos?2 Nitric oxide synthase, inducible P29477
Nos3 Nitric oxide synthase, endothelial P70313
Pik3r6 Phosphoinositide 3-kinase regulatory subunit 6 Q3U6Q4
Stat3 Signal transducer and activator of transcription 3 P42227
Pigs?2 Prostaglandin G/H synthase 2 Q05769
Rela Transcription factor p65 Q04207
Nfkb3 Transcription factor p65 Q04207
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GeneName Gene/Locus name OrgMouse
Nfkbl Nuclear factor NF-kappa-B p105 subunit P25799
Nfkbia
Nfkbia NF-kappa-B inhibitor alpha Q9Z1E3
Tkbkb Inhibitor of nuclear factor kappa-B kinase subunit beta 088351
Pik3cg PI3-kinase subunit gamma Q9JHG7
Ticaml TIR domain-containing adapter molecule 1 Q80UF7
Tir4 Toll-like receptor 4 Q9QUKS6
P58 Serine/threonine-protein kinase PAK 2 Q69798
MydS§8 Myeloid differentiation primary response protein MyD88
Ifng Interferon gamma

O15111 Inhibitor of nuclear factor kappa-B kinase subunit
Chuk alpha
Cdi4 Monocyte differentiation antigen CD14
111 Interleukin-11
Ticam? TIR domain-containing adapter molecule 2
Ptgerl Prostaglandin E2 receptor EP1 subtype
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