Expression studies on cultured primary human hepatocytes
with ModeScore reveal metabolic response signatures
of statins and agonists of CAR, PXR, and PPARa CHARITE
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Background. The metabolism of hepatocytes is affected by toxins and Reference flux distribu- Data. Full genome RNA transcript profiles
pharmaceuticals in a multi-dimensional way. To quantify the effects with . (Affymetrix HuGene 2.1) of primary hepatocytes from
. . . . tions (modes)
targeted metabolomics and proteomics, candidates for relevant metabolic , , human donors cultured on collagen monolayer. Treat-
- Computation with FASIMU [5]

players must be identified first, thus, the bottleneck is often the lack of ini- ment with Rifampicin (PXR agonist), Atorvastatin, Rosu-

tial hypotheses. Expression studies show the transcriptional response com- L vastatin (24h, 48h, SterolTalk experiments [1]), Rifampi-
prehensively at relatively low cost to form a basis for screening. Using the =  a sig N o cin, CITCO (CAR agonist), WY1436 (PPARa agonist) (24h,
ModeScore approach it is possible to evaluate them on the level of meta- S Stuttgart experiments [2]).
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bolic functions.
Results: The novel ModeScore approach is applied to two published tran-
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script studies of the response to Atorvastatin, Rosuvastatin, Rifampicin, and N Network. HepatoNet1b, manually curated net- e
specific agonists of CAR and PXR. The method provides an enrichment for | | - . == e - work Ofthe. human hepatocyte [6], reﬁned to cover Al .@E‘?
the most remarkable functions together with the genes it implements L ) e et N more functions, comprises 1500 localized metabolic  {{ /@ U
solely based on transcript profiles. Compared with the annotation-based =  am % species, 2702 reactions, 8/9 annotated genes [3]. L
approach, ModeScore relates the transcript changes directly to the en- | m- T =

zymes and transporters needed for a metabolic function and not on an arti- s
ficial definition, thus, present testable hypotheses on the level of cellular - U Ve Functions definition [3].

function. It is demonstrated how specific response patterns emerge from - e\ g Plethora of metabolic functions (992), three categories:
the ModeScore calculations and how they uncover the cellular strategy of ™ @ ™  em - Regeneration of important intemediates (72)
transcriptional regulation. | N ™ - Function of organismic duty (379)

In conclusion, the novel method provides an enrichment for the most ) oo - Synthesis and degradation of cellular constituents (541)

promising functions together with the genes it is based upon for further =l
metabolic analysis solely based on transcript profiles. <
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NR agonists — fatty acid activation and beta oxidation _ blue — down-regulation Relative expression scores treated vs. untreated. Only the most up
WY 14643 strongly up, Rifampicin (mostly) down, CITCO nearly unchanged. - red — up-regulation regulated shown.
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‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 2] Groups of genes show a striking similarity in response to the different treatments. Some of
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Statins - Aminotransferase pattern Genes ofaminotransfew Statin Rosuvastatin Statins - Statin difference pattern

Both statins down at 48h only, Rifampicin down from 24h. < Both statins up at 24h, Atorvastatin further up at 48h
v CA.R/ PXR , but Rosuvastatin down. Rifampicin down from 24h.
Cvid N1d V1d Cvid Cvid V1d N1d N1d Cvid aCt|Vat|O N H N F a: I - CIATd CIATg CIATd
c/1d Cc/1d Cc/N1d
Q | ‘ TF7 V1/2CdI/R1d V1/28/R1d V1/28/R1d
S ChOIeSte rOI ° R1/2d R1/2d R1/2d
cap .
- expr. Genes of statin #i %
o “'E —
Insig1 \ difference pattern
[l —
SREB1 & J- cRER
pust ° . . 0
fe - expression Scap activation : : o
3 expression S
3
o |
/ confirmed
0 — o0 —
. . . . hypothetical +
o o o o o o 0n e o SREB1 activation =~ SREB2 activation . “
| <0. <0. <0. <0. <0. <0. <0. p<0. <0. p<0.083 p<0. p<0.
N~ < 2 < E <0. 0 < B < 9 < 1 < 9 p< 0 < 1 p<0.001 p<0. p<0.
p<0.0003 p=<0.003 <0.011 <0.0044 <0.0028 p<0.051 < '4p<o. p=<0.0008 <0.000¢ GeneS Of Ch0|e5ter0| p<0'?’%‘0|o1<40 37 p<o.ogi%'?>10 76 ID<0.F?<3&00§<702
Genes of lipid pattern synthesis pattern ' - -
GPT SDS GNPNAT1 AGPAT1 TPI1 PCCB ALDH4A1 APOC2 CYP8B1 GOT1 GLUD1 APOC4
(J o o [ ] [
Statins - Lipid pattern Statins - Cholesterol synthesis pattern
Both statins up in 24h and further at 48h only, Rifampicin similarly up but less amplitude. Both statins dramatically up at 24h, much less at 48h. Rifampicin unchanged.
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