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ABSTRACT
Genes involved in detoxification of foreign carbonreceptor (AhR)and Wnt/3-catenin sig- el that combines Wnt/B-catenin and AhR sig- ferent binding sites cooperate and how they expression patterns found in liver lobules.
compounds exhibit complex spatiotempo- naling pathways. However, the mechanisms naling with the statistical mechanics of the establish the promoter logic; it quantitatively This study exemplifies how statistical me-
ral expression patterns in liver. Cytochrome by which the two pathways orchestrate gene promoter, we systematically quantified the predicts two-dimensional stimulus-response chanical modeling together with combinato-
P450 1A1 (CYP1A1), for example, is restrict- expression are still poorly understood. With regulatory influence of different transcription curves. Furthermore, it shows that crosstalk rial reporter assays has the capacity to dis-
ed to the pericentral region of liver lobules in the help of 29 mutant constructs of the human factor binding sites on gene induction with- between Wnt/B-catenin and AhR signaling is entangle the promoter logic that establishes
response to the interplay between aryl hydro- CYP1A1 promoter and a mathematical mod- in the promoter. The model unveils how dif- crucial to understand the complex zonated physiological gene expression patterns.
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With the help of the xenobiotic metabo- 1. Cooperativity can be analysed with a statistical mechanics model
lism drugs and poissons are removed from
the body. As one of the main proteins in- DTC er P -
. 7 ALk wm L g JRETIEINN . Pl +1 (C] (1] C] [T]
volved, Cytochrome P450 1A1 (CYP1A1)is S5 : --e- A A » N s Kp P L+ %2 + % T %, ' €or
f ' © e il €rc  &c M — reg — C T C] [T
expressed around the central hepatllc vein = 4| A wmen PRt [P] + F. 14 % e + % er + 1< }{T_ €CETECT
upon exposure to TCDD. The comparison of e A Kp & : ’
: : : @ )
WT hepatocytes with ones in which 3-cat- < 5 °o® 6 @ W found +h the helb of a statistical hanical del
enin is knocked out gave us a first hint that g B A % e Ko 3K the c(I)c;T r;orf— W g .e tedp% a5 E_II_ISklcat mei:h anlc.?hmo . ©
there exists a link between the Wnt/3-cat- —l iLa ‘ = = - - » ) a}(n—a | |\_/reF © ?ﬁ ?[ asll epIc ed IathO\’:eczi 5 eg O_?_E ¢ . Wlt. a8l
enin signaling and the AhR mediated xeno- O crweer = e naling modet that describes ormation (see
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Both, the Wnt/B-catenin and the AhR sig- 3 ; some parameters from the synthetic promoter can also be observed that the AND gate like
naling pathway had been observed to con- g = == e e o model and is again able to describe the TCDD properties of the data were also replicated
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