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Introduction Results

Smoking causes serious diseases such as lung cancer, cardiovascular and From Gene Expression Changes to Impacted Biological Processes
chronic obstructive lung diseases. Undoubtedly, the best way for smokers to
prevent the adverse health effects of tobacco is to quit smoking. For those unable
or unwilling to quit smoking, growing attention in alternative approaches including
that of harm reduction emerged in recent years!. For example, the US Family
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biology. The evaluation of the biological translatability across species and

between in vivo / in vitro systems is a corner stone in the quest of alternative

approach to the animal testing suggested by the BR dconcept ( i Re d u c ¥oano plots represent the global differentially expressed genes (light blue dots: ~ Using a computational approach based on causal models of tissue- The computational modeling approach identified proliferation, apoptosis, and senescence

ARef iiRe @) . Borckidl epithelial cells represent a barrier and the first line go(;/zlagl—rggulart]ed; yellow dots: up;]-regulateg; dark]c 'kl)'llgﬁ/l ?OtS: k;]elo:\%/vRLdFr p-valluiI Qf specifjc piological netv]:/orkf]5'8, gene foI?-(;]hanges werr]e translated inté) a gsRiEeTernl\cjlsthTlrturbed moIecEIar pr.oces.sesd after I4 hours expolsulr\leR%fENHIIIBE hceIIs to

- - - .05). Four hours exposure to the same dose o rom the resulted in  quantitative measure for the amount of the impact that one network is . Cell stress network was impacted to a lesser extent. In cells the most

8: Ogg:]eiglsee pi?]gll?z;t Clgnsle(lc\i”_;[;)é;: a;rt]z. i'tl'sherraetfocrg& n\;\éer p:;f[p(riz?r?] arlmrran:atl) r(r)]rl:(rz?i?l twice as many differential expressed genes in NHBE cells compared to NRBE  perturbed when exposed to an external stimuli®. For human 46 and for perturbed biological process was cell stress, followed by proliferation and senescence.
. . . exposed cells. The exposure of cells to the same dose of pMRTP (24 puff/L) rat 43 subnetworks (indicated by numbers on the networks) were Lower perturbation amplitudes of these processes were observed after exposure to

epithelial cells (NRBE) to total particulate matter (TPM) generated from the resulted in a weak transcriptional response in both species. calculated for their level of perturbation. Hu: human. PMRTP in both species.

PMRTP and from the 3R4F and measured the gene expression using whole - - - - - . . . . - . . . . . . . . . . . :
genome chips. For analyses computational tools were applied.

Translational approach of the effect of 3R4F TPM across species
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and capture the molecular events that can be activated following exposure to
environmental toxicants. The biological mechanisms covered by these networks :
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. L . demonstrated translatability of the investigated biological processes was relatively low. NRBE cells responded to the same concentration of 3R4F TPM with much less differential expressed 6 Schlage, W.K. et al. (2011) BMC Syst Biol,. 5: 168.
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species were used to compute the correlation coefficient (Pearson) between the _ _ o _ _ . :
differential network nodes values from rat and human networks. This may reflect the high amount of opposite directionality seen in the common homologized genes. Only few subnetworks were perturbed in exposed NRBE cells. In summary, after 3R4F

TPM exposure the highest species correlation was found for the cell stress sub-network NFE2L2 signaling. The correlation between TPM-induced perturbation in human and rat bronchial
epithelial cells is higher on network level than on DEG level, suggesting that approaches that aim to translate biology from one species to another should use pathway and network levels.
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