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TOBY XYPAAHI'YW

Tynxyyp yrc: TLR7, IFN-y, END-D, SOCS1, SHP2, PIAS1, p-p38, umnksumop

Capas: TLR7/IFN-y-aap MA3BXKC3H OOXWMO OaMXWUITaH4 3apuM 30xuuyynard yyprumH
Heneer TOOOPXOWNCOH OYH
YHaacnan: TLR Hb eBepmey 6yc papxnaa TOrTonuoor WO3BXKYYNAXag uyxan

oponuooTon 6anaar. TLR7 Hb MMnOa3oxXnHONUH, NoKcMpubuH, GponnpumMmnH 60NoOH gaH
ytacnart PHX-uiir esepmeueep TaHbx xontorgmor. SOCS1, SHP2 GonoH PIAST
YYpryya Hbe uHTepdepoH ramma 6onoH TLR-uMH goxuo gamkunrag ceper 3oxuuyynary
Monekyrn oM. XapuH p38 yypar aHaxyy AOXWMO JaMXUNTag 3epar 30xXuuyynard Mornekyn
toM. TLR7-vidtH nurang Hb [FN-y-MiAH O0XWMO AaMXUNTLIF O3MXKOIMMAT 6ug emMHex
cyfjanraaraapaa TOLOPXOWMCOH. XapuH 3H3 yaaarMiH cyganraaraapaa 6ug aH3 X0ép
MexaHuamp oponuox Gamraa 2epar 60noH ceper  3oxuuyynard - yypryyabir
TOOOPXOMMNOXbIr 30PUNO0.

3opunro: 3Hpgotenb 3acag TLR7/IFN-y-niH xapunuaH gamekux ynynang aepar 60noH
ceper 3oxuuyynard yypruiH Heneer To40pXonnox

XaparnargaxyyH 6a apra 3yn: CyganraaHz XynraHblH @opThlH LUyramaH 3HAOTENb
(END-D) acuir wagsexuryixkyyncaH 10%-unH TyranbiH x3anuiiH  wmangac  (FCS),
aHTMbuoTukMnH xonumor (penicillin G, Streptomycin) aryyncan acuid (DMEM) opunng,
5% COz-nitH uniarumnTan 37°C xamp ecreBepneH awurnacaH 6onHo. 3caac yyprumr
anraxgaa npoteasa GepMEHTUMAH MHIMBUTOP aryyncaH 3agnard yycMan Xaparnagar.
AnraH aBcaH yyprurH KoHueHTpauwir Pierce BCA protein assay kit awwrnad
TOOOPXOMIMK, WXWIM KOHLEHTpauWUTam yypryyabir renb-anekrpodopes AByymK XYHOUNH
XMHI33p Hb snraHa. lenb A33px yypryygbir LuaxunraaH XyYgsanuinH Tycrnamkrarnraap
HUTPOLLENIHONO30H MeMBpaHnyy LWWIMKYYN3H eBepmeL, aHxaary acparbneaap bygHa. -
aKTUHbI 3Cparbuennr OOTOO4 XsHanTaap XaparnacaH. YyccaH papxaH Oypagan g923p
TYHXYYTMAH nepokcuaasa 3yycaH Xxoépaory acparbueasp Oypax, yyHun Jdapaa
xemuniomMumHecLeHun byxun 6oguc HamcHasp BioRad ChemDoc Baraxaap Ttoapyynx

XapcaH.

Yp AYH
TLR7 6onoH IFN-y-aap wosxkwxk 0anraa [oOXMo OamMXuntaHg Hb ceper

3oxmuyynard SOCS1, SHP-2, PIAS1 yypruiiH HUAN3NKMNT3HO, UMUKBUMOZ B0OMNOoH
IFN-y-aap gaHraap Hb yAnunaxag MX3CCAH xapuH uMukBumMopg 6onoH IFN-y-r
XaMmT ymnuuncaH 6ynart gapanrynnargcaH 6annaa. IFN-y-aap ngagxkwk 6airaa
SOCS1, SHP2, PIAS1 yypruiH naBXKNUAT MMUKBUMOA Hb 2 Uaraac XOWLl

fAapaHryinax Heneetaw bawncaH. MeH TLR7-oop wupasxxkux 6Ganraa SOCSH,



SHP-2 yyprunn ngassxknuiar IFN-y 1 Hb waraac xonw fapaHryinax HeneeTan
b6annaa. TLR7 6onoH IFN-y-aap nassxxmk 6anraa gOXvo gaMmXuntaHa Hb 3epar
3oxuuyynary p-p38 yypruiH nassBxXknunr umuksumopn 6onoH |IFN-y-aap xamt

YWN4MncaH Bynart 4aMXux Henee axurnargaxryin 6annaa.

OyrHanTt
1.

TLR7/IFN-y-aap xapunuaH aamxux ynnunang ceper soxuuyynardy SOCS1, SHP2,
PIAS1  yypruaH  npasxxkunuiur  umukBumog  6onoH  IFN-y  xamToaa
papadryincanaap TLR7/IFN-y poxvo gamxuntbir HaMargyysmk 6anHa.

TLR7/IFN-y-aap xapunuaH O3MKUX yWnunang aepar 3oxvuyynard p38 yypruiH
noaxkung ummkeumopg 6onoH IFN-y xamToaa apuMMKyynax Hemnee y3yynaxrym

6anHa.



ABSTRACT

Topic: Determination of regulator molecules effect on TLR7 ligand/IFN-y induced
signaling

Background: Toll like receptors (TLRs) are a class of proteins that key role in the
innate immune system. The SOCS1, SHP2 and PIAS1 proteins are negative-feed loop
inhibitors of signaling of JAK/STAT and TLRs pathways. The p-p38 protein is positive-
feed back activation of signaling of JAK/STAT and TLRs pathways.

Purpose: To determine negative and positive regulator protein activation which is
activated through TLR7 ligand/IFN-y signal transduction in endothelial cells.

Methods: We used mouse aortic linear endothelial cell (END-D); protein expression
was detected by immunoblotting. Immunoblotting was carried out as described
elsewhere. Briefly, the whole cell lysates were extracted by the lysis buffer with
protease and phosphatase inhibitors at -4°. The protein concentration of each sample
was determined by the bicinchoninic acid protein assay reagent . The proteins were
electrically transferred to a membrane and the membranes were treated with a series of
appropriately diluted antibodies. An anti-actin antibody was used for a internal control.
The immune complexes were detected with horseradish peroxidase-conjugated second
antibody (Cell Signaling Technology) at 1 : 10000 for 2 hr. The protein bands were
visualized using a chemiluminescence reagent and the chemiluminescence was
detected by a light capture system analyser Lab 5 programm.

Result: Negative regulators of signal transduction activated by TLR7 and IFN-y,
SOCS1, SHP-2, PIAS1 proteins expression was elevated when treated with only IFN-
gamma and imiquimod, respectively. But the treatment with both IFN-y and imiquimod
inhibited the expression of these proteins. After 2 hours imiquimod had inhibiting effect
on SOCS1, SHP-2, PIAS1 proteins expression which is activated by IFN-y. But after an
hour IFN-y had inhibiting effect on SOCS1, SHP-2 proteins expression which is
activated by TLR-7. Expression of p-p38, a protein which is the positive regulator of
signal transduction activated with IFN-y, did not show any activating effect in group
treated with both imiquimod and IFN-gamma. Conclusion: 1. By inhibiting SOCS1,
SHP2, PIAS1 negative regulators of TLR7/iFN-gamma coactivation, imiquimod and IFN-
gamma increase TLR7/IFN-y signal transduction. 2. Together both imiquimod and IFN-
gamma did not show any activating effect on p-p38, a positive regulator of coactivation
with TLR7/IFN-gamma.

Keywords: TLR7, Imiquimod, IFN-y, END-D, SOCS1, SHP2, PIAS1, p-p38
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