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Sl Figure 1: Heatmaps of liver gene expression for cytokine network in rats exposed to O3 (A:
immediately after 1-day 6-hr air or Os, 0-hr time point; B. immediately after 2-day 6-hr air or Og,
2-day, 0-hr) and C. 18-hr after 2-day 6-hr air or Os; 2-day, 18-hr) exposure.
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Functional gene lists were generated by NetAffx queries at the Affymetrix website
(www.affymetrix.com) and identified from differentially expressed genes (DEGs) list for each
time point (air vs Oz) based on the query term, “cytokines”. Genes were then median centered
with average linkage, hierarchically clustered using Cluster 3.0 and displayed through Java
Treeview. Heat map of DEGs with significant O3 effect were identified separately at each time
point. Red indicates genes that have high expression values across both groups, green
indicates genes that have low expression values across both groups, and black indicates
median expression.




Sl Figure 2: Heatmaps of liver gene expression showing differentially expressed genes (air
versus Os) for apoptosis network in rats exposed to Oz (A-D, exposed for 6hr/day; immediately
after 1-day; E, immediately after 2-day, F, 18-hr after 2-day time point).

Figure 2A

Air Ozone

|eit=ﬁr%al?tt0 Vﬂﬁ l}ln?mg{e%%lg le_1

nucle -etréc? rc%
va u ar %

er_2

j%npcgnwﬁm p?ﬁgt?ip ide_ g[:;ﬁe enhancer_in_B-cells_int

emia-| m homa %Erelated_protem_Md
ore mg pro

%ﬁ%g or-ﬁgﬁte r;ﬂﬁj %;dassemm ibitor. clade_A_member_7
i ?Eﬁ&% o
fu?aafré‘é?ppf"

rarne

Tived
roteln 5 h‘omoﬁo‘g human_

O'tilupr{ouopuplgg] nutHeO'smle _transporter_memb

Egaime 2
“sa*n@ Sphingomy 3g3f3 S

[ﬁ nase
dC mh
ro om SI
osn se doma
am’a P-ege aS“e mo it
ama eme ase_tala c rt

elqe 388 ca a

apoptosns

E}E‘éa'p " %*a:wg ;ggn%ua?ng&eaaea?wg pme-s
u s s
?Ig sg%mdmg effector_protein_1

E &pm aS'e Z rou IVA cytporsa?ll%_galmum dependent_
3 P

r?<<lsrt|g 'm}gﬁkﬁ rec %trc;?ﬁtem 1.

clsm"e eaml S

scu wuh YVE_domain_member_1

amme
cin SCEN
RTEOQ_B pﬁ"ﬂ‘fp rogena‘Se quinone_2
1
reas EIFarn: |afs ?f StIS ce

0
'rece rgsu member B

vraf‘lpu Fmia wra‘l‘ n rnnpnp



Figure 2B

Air Ozone

e{n F|sulfde iSO eraEe _family_A_membher_4
% Elin_recetor
oﬁ\fdro ase_

ra AB GTPase hi
a 0§| e -phosphate.

rmmn glon Y- ox 4
rga%ee{ﬁgu au gORéjgs\}smaosdsucra{ate%_protem 3
emo me '[glagg IH g troma| ” geriveg:iaclor 1
emo Ine sfroma eriveq_tacior_
emo lne stroma erived_Tactor_
ros e EP3
Ar}ﬁﬁiﬂg,z"ﬁ{j\@%ﬁﬁ Eontal mg protein

nuc\eos o trans‘porters member_1

g esm ge ule |th Ig like_domain_2
cyc

uclear cor
|?‘Pgltor of' Bpge gene_enhancer_in_B-cells_kinase_het:
cass {Jg _mem
% casse e sup-tam lTé: Mﬁaﬁ emEed
m | e e su ai ~mem
se ’ac ea% main

s s“nﬁéjﬁiﬁw%ﬁa $ims
nt}lqea&?‘ece FJ ac@%g‘%acﬁfr‘? member_1

Fipro qms se D %yclophllm D
|n¥er e’ &

“&cﬁ_gro ein 88&
il "?"% I alphe-esalfzea-4 msm i
er?n assotia dhr e?n ch %

%fg ome sergrer%?tlon Ellke

qdlnsge_eﬂector protein_1

3 sub

algn HOSO IC class_p_memper
osolic_class_b_member_

ma‘s
meo§crmam eraca rope‘m kinase
omeodomain TInteractin rotein “kinase
sum||ar 0 canrcfmosome 0 en‘reags ame_
surqo m rercoemoso e_1b_open_rea “Tframe”
ar391 "E%pr gtasv 9 _Tormerly_2A_regulatory_subunit_B_beta_isoform
cardiolipin~syn

gﬂ&i?fé resgoﬁeﬁ% efa ‘1_ gu|a or
onsive—e men

ml]o uanm ﬁ;rf %fo%ei exchange_factor_GEF_3

rer



Figure 2C

Air

Ozone

heme_oxygenase_decycling_1
insulin_receptor_substrate_2
growth_arrest_and_DNA-damage-inducible_heta
suppressor_of_cytokine_signaling_3
B-cell_CLL-lymphoma_3

Kruppel-like_factor_10

immediate_early_response_3
nuclear_protein_transcriptional_regulator_1
Macrophage_stimulating_1_hepatocyte_growth_factor-like
kininogen_1_kininogen_1-like_1

arginase_liver
cell_death-inducing_DFFA-like_effector_a
connective_tissue_growth_factor
retinoblastoma-like_2
peroxisome_proliferator-activated_receptor_gamma_coactivator_1_alpha
forkhead_hox_0O1

laminin_gamma_1
wingless-type_MMTVY_integration_site_family_member_4
cyclin-dependent_kinase_inhibitor_1A
cyclin-dependent_kinase_inhibitor_1A
Son_DNA_binding_protein
serine-threonine_kinase_4

lactate_dehydrogenase_A
carnitine_palmitoyltransferase_1a_liver
carnitine_palmitoyltransferase_1a_liver
Ras-related_GTP_binding_A

cullin_1

FAST_kinase_domains_2
B-cell_translocation_gene_1_anti-proliferative
dynamin_1-like
HIG1_hypoxia_inducible_domain_family_member_1A
cytochrome_c_somatic

cytochrome_c_somatic
family_with_sequence_similarity_82_member_A2
ornithine_decarboxylase_1

cyclin_C

mitofusin_2

CD24_molecule

cyclin_G1

prohibitin
nuclear_casein_kinase_and_cyclin-dependent_kinase_substrate_1
transforming_growth_factor_beta_regulator_4
H3_histone_family_3B

H3_histone_family_3B

mutS_homolog_2
nuclear_casein_kinase_and_cyclin-dependent_kinase_substrate_1
thyroid_hormone_receptor_alpha
RNA_binding_motif_RNP1_RRM_protein_3
mitochondrial_carrier_homolog_2_C._elegans
thioredoxin_2

P450_oxidoreductase

P450 cwtochrome oxidoreductase



Figure 2D
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Figure 2E
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Functional gene lists were generated by NetAffx queries at the Affymetrix website
(www.affymetrix.com) and identified from differentially expressed genes (DEGs) list based on
the query term, “apoptosis”. Genes were then median centered with average linkage,
hierarchically clustered using Cluster 3.0 and displayed through Java Treeview. Heat map of
DEGs with significant O effect were identified separately at each time point. Red indicates
genes that have high expression values across both groups, green indicates genes that have
low expression values across both groups, and black indicates median expression.




Sl Figure 3: Heatmap of liver gene expression showing differentially expressed genes (air
versus Os) for Steroid, insulin and fatty acid receptor signaling network in rats exposed to O3 for
6hr/day for 1-day (immediately after exposure).
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Functional gene lists were generated by NetAffx queries at the Affymetrix website
(www.affymetrix.com) and identified from differentially expressed genes (DEGs) list based on
the query term, “steroid, insulin and fatty acid signaling”. Genes were then median centered with
average linkage, the normalized expression values for those probesets present on both lists
were converted to z values and hierarchically clustered using Cluster 3.0 with average linkage
and displayed with Treeview. Red indicates genes that have high expression values across both
groups, green indicates genes that have low expression values across both groups, and black
indicates median expression.




Sl Figure 4. Ingenuity pathway analysis showing ozone exposure-induced changes in liver
steroid receptor (A), insulin receptor (B) and fatty acid signaling (C).
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Three functional probeset lists based on queries of “steroid receptor”, “insulin receptor” or “fatty
acid” were obtained from NetAffx. Each of these lists was compared to the list of differentially
expressed genes (DEGs) for the one day zero hour time point to identify DEGs in each of the
three functional categories. Each functional list was processed separately by Ingenuity Pathway
Analysis (IPA) to produce a direct relationship graph. The graph constructed from the Ingenuity
knowledgebase depicts some of the biological relationships among the probesets on the

list. The shape of a gene-labeled object indicates its molecular function and its color indicates
whether it is upregulated (red) or downregulated (green). The features of the connecting lines
convey the nature of the molecular interaction. For a detailed legend of these IPA graphs see
the ingenuity.com website.



Sl Table 1: Effect of acute ozone exposure on the expression of probe sets belonging to
different biological processes in the liver.

Number of Number of DEGS Per Cent Master
probes onarray  from Master List List DEGs on
Process Functional List

Amino acid 4650 507 11
biosynthesis

Apoptosis 2345 259 11
Diabetes 743 117 16
Gluconeogenesis 80 21 26
Glycolysis 114 20 18
Mitochondria 671 111 17
Steroid Metabolism 416 77 19
Tricarboxylic 29 10 34
Unfolded protein 154 26 17

Significantly different probes for specific biological processes were identified from a master
differentially expressed genes list (DEGs) for air versus Oz exposure which included genes for
all three time points (Immediately after 1-day 6-hr, immediately after 2-day, 6-hr and 18 hours
after 2-day, 6-hr).



