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2. Expression of innate immunity related genes in intact hepatocytes and regenerating rat liver

Pedepar:

1. locigskeHO eKCIIpecito reHiB CUCTEMU BPOIIKEHOTO IMyHITETY B IEPBMHHUX eNaTOLMTaX Mif, BIIMBOM IFN-
anb@a Ta B EeYiHLj Iypa nif yac i pereHeparii Ta peaxuii rocTpoi ¢asy, iHillifl0BaHUX BifIIOBIIHO YaCTKOBOIO
rernarekromiero Ta sanaporomieto. Piseno MPHK Ifn anbda B HenapeHxiMHMX KIIITUHAX [I€YiHKYU 3pOCTaB IIpU
BiZJHOBJIIOBAJIBHOMY ITPOLIECI MiCJIs1 YaCTKOBOI F€MaTeKTOMil i CTPIMKO 3HMKYBaBCS MiCJIs IanlapoToMmii. 3 METOI0
BU3HaueHHs poJii IFN-anbda y BiHOBJIEHHI I€4iHKU I1icJIs 4aCTKOBOI reNnaTeKToMii JOCHiIKEHO K 3MiHIOETHCS
TPaHCKPUIITOM [IEPBUHHUX IreNaTOLUTIB, KyJIbTUBOBaHUX 3 IFN-anb@a B KOHLEeHTpallii, sIKy 0yJI0 BUBHAYEHO paHille
B II€YiHILli IicJIs YacTKOBOI renaTektoMmii. I'enn, ski iHnyKyioTbest IFN-anbda B nepBUHHUX renaTouyTax mypa 3a
YMOB, MaKCUMaJbHO HAO/IKEHUX [10 CUTYallil B IIeviHlli, sIKa pereHepye, KOAyTh K IIPo-, TaK i IpoTU3amaabHi
6inKY, NIpO- i NPOTUAIIONTHNYHI (PAaKTOPU, aKTUBATOPH i iHr6ITOPM TPaHCKPUIILLii, IO BKa3ye Ha 30a1aHCOBaHy
BiATIOBiZb rernaToLuTiB Ha Jil0 LUTOKIHA 32 IIUX YMOB Ha Bi]MiHY Biff TOKCH4YHOi 6iybin TpuBasoi aii IFN-anbda B

6inbin BUCOKiH KoHLeHTpauii. ['eHu cuctemu ICTinyBaHHS pearyioTh HalicKopilie 3a iHmux nudepeHuiiHo-



€KCIIPECOBaHUX reHiB Ha fito IFN?. BioiHpopmaTMYHUM METOOM NOKa3aHo, o Aist IFN-anbda peanisyerbcs
[IePEeBa’KHO Yyepes3 BHYTPILIHbOKIITUHHUN curHanpHui msix Jak /STAT /ISGF3. TTokasaHo, 1110 Micjis 4aCTKOBOI
rernarekToMmii i 1anapoTtomii, excripecis "iHTepdepoH-perynboBaHux reHis’ cucremu ICTinyBanns (Ubell, Ube2l6,
Usp18, Isg15) i reHa Irf7 He acouitoeTbcs 3 excripecieto reHa Ifn-anbsda Ha BigmiHy Bif "iHTepdepoH-pery1b0BaHOrO
reHa" Pkr, ekcrpecis sIKoro acouitoeTbcs i3 ekcrnpecieto Ifn-anpda. bioiHpopMaTHIHUM METOAM BU3HAYEHO CANUTH
3B'I3yBaHHS TPaHCKPUILIMHUX PaKTOPiB B IPOMOTOpax reHis cuctemu ICTinyBaHHS 1 IOKa3aHo, 110 iX eKCIIpecis
MOXXE PETYJI0BAaTUCS TpaHCKpUNLiiHuM ¢akropom IRF3 i He 3anexatu Bin aii IFN-anbda. 3anponoHoBaHo
MOCJIIOBHICTb PETYJIITOPHUX NOJiH, O BenyTh A0 IFN-anbda-3anexxHoi peryssuii excrpecii rena Pkr mig 9ac
pereHepatuii nevinku ta IFN-anbda-HesanexxHoi perynsauii reHiB cuctemu ICTinyBaHHs nix yac peakiii roctpoi
¢dasu. [TpoJileMOHCTPOBAHO SIKiCHY Pi3HUIII0 MIX Bif[IOBiAI0 KJIITUH [1€YiHKMA HA YaCTKOBY reNaTeKTOMIIo Ta
JIaniapoTOMilo, 110 MOJIATa€e Y CTBOPEHHI [EPeIyMOB [1JI IOCUJIEHHS TPAHCKPUIILII 1 TpaHCIALil mig 4ac

BiJHOBJIEHHS NeYiHKU Ta iHTeHcudikanii mogudikanii 6inkiB nisxom ICTinyBaHHS mig 9ac peakuii roctpoi ¢asu.

2. Liver regeneration after partial hepatecomy is a very complex and highly regulated process. Sequential action of
different signaling molecules directs quiescent liver cells to proliferate and restore liver mass. The earliest phase of
liver regeneration - priming phase, is known to be regulated by a number of innate immunity factors such as IL-6
and TNF-alfa that are crucial for triggering of liver regeneration. In this study, we addressed the question whether
interferon alpha (IFN-alfa), the active player in innate immunity, is involved in the triggering of liver regeneration.
We investigated expression of Ifn-alfa gene in total liver, hepatocytes and non-parenchymal cells after partial
hepatectomy and during acute phase response after laparotomy. We revealed early (at 1 h) up-regulation of Ifn-alfa
mRNA abundance after partial hepatectomy and its down-regulation during 12 h after laparotomy. In order to
determine which genes might be regulated by IFN-alfa in regenerating liver we investigated the transcriptome of
primary hepatocytes cultivated during 3 h and 6 h with quasi-physiological concentration of IFN-alfa (250 U/ml)
resembling the previously estimated concentration in regenerating rat liver. IFN-alfa induced up-regulation of
differentially expressed genes encoding both activators and inhibitors of apoptosis, inflammation, T-cells activity
etc. pointed to the balanced hepatocytes response to quasi-physiological dose of IFN-alfa unlike toxic effect of
higher dose of IFN-alfa during longer incubation. Functional annotation and time course analysis of differentially
expressed genes showed that different sets of genes respond in a distinct manner to IFN-alfa. The earliest
responding genes were "antiviral genes", whose products directly inactivate pathogens within host cell, followed
by ISGylation-related genes, with a subsequent activation of genes encoding transcription factors and others. The
differentially expressed genes were enriched with the genes possessing specific transcription factors binding sites
in their promoters. It is pointed that Jak /STAT /ISGF3, Jak /STAT, PI3K /AKT and p38 /MAPK are involved in
intracellular transition of IFN-alfa signal in a descending extent. ISGylation-related genes (Ubell, Ube216, Usp18,
Isgl5 and Trim25) were the earliest responders to IFN-alfa among the differentially-expressed genes in intact
hepatocytes. They were selected for investigation of their expression in the liver after partial hepatectomy and
laparotomy. The most prominent elevation of their mRNAs abundances was observed during acute phase response
with maximum up-regulation at 1 h for Trim25 and at 3 h for Usp18 and Isgl5 and down-regulation after partial
hepatectomy. To determine if other IFN-alfa-stimulated genes have the same expression profile we investigated
Pkr and Irf7 mRNA abundances. The changes in Irf7 mRNA abundance were similar to ISGylation-related genes
peaking at 3 h during acute phase response and were down-regulated to 12 h after PHE. The Pkr abundance
increased dramatically to 12 h after PHE. Comparing the time scale of genes expression with that of Ifn? abundance
we conclude that expression of Ubell, Ube2l6, Uspl18, Isgl5 and Irf7 genes after partial hepatectomy and
laparotomy was not associated with expression of Ifn-alfa gene unlike Pkr gene that was associated. It means that
indicated genes that are known as classical IFN-stimulated genes might be responsible for other factors. The
detailed in silico analysis of these genes promoters revealed the potential regulatory role of transcription factors
from IRF family particularly IRF3 which is known to be activated independently from IFN-alfa. The expression of
two house-keeping genes, Tbp and 18S rDNA which reflects integral processes of transcription and translation,
respectively, revealed the principal difference in the earliest response to both operations. We presume that the
earliest response is characterized by an enhanced transcription and translation after partial hepatectomy with



concomitant down regulation of post-translational modification by ISG15 and enhanced protein modification by
ISGI15 at the background of down-regulated total transcription and translation after laparotomy.
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