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TOBY XYPAAHI'YU

CapnaB: TLRY/IFN-y-uitH xapunuaH gamxux yunynang aepar 60MnoH ceper 3oxuuyynary

YYPrMNH MO3BXKMUIAT YHASCOH AYH

Ynpacnan: Anxgard gapxnaadel TLR9 Hb GakTepu, Bupyc, aykapuot BUeTuinH AoTopx
meTunxkaaryn CpG [OHX-wiiH pgapaannbir TaHbCHaap AapxnaaHbl ypbTan UWUTOKWUH
6ornoH IFN-a, IFN-B-bIH HANN3ARKNWMUT 6486 AapXaaHbl ypBansIr axnyyngar. ©sepmel|
Aapxnaa TortonuooHbl IFN-y Hb dapxnaaHbl YHAC3H 3CyyA33C Anrapy xanaBapbiH
3Cpar eBepMeLl, Xy4Tau ypeanbir epHyyngar. buagHun emHex cyganraaraap TLR9-miH
nuranHg CpG OHX IFN-y-uitH goxmo gamxuntbir Hamarayymk bancaH. TLRY/IFN-y-uiH
XapunuaH O3MKUX YANYMNWMAT  HeXUenayynard ron yyprair Wnpyynax Hb 3HI

cypanraaHbl yHOacnan 6onnoo.

3opunro: |IFN-y/TLR9-unH xapunuaH Asmxux ywnunang aepar O0NoH ceper

3oxuvuyynard yypryyabiH MO3BXKNUAr TOOOPXOMUOX

MaTepuan, apra apraunan: OHaxyy cyganraar AWYYWUC-unn WY T -ninH xapbsa Liem
nabopaTtopua xuix rynuatracaH. CypanraaHa XynraHblH aopThiH LWyramMaH 3HOoTenb
acunr (END-D) ecresepuir awurnacad. dvgortens acuir TLR9-unH nurang CpG OHX
epeecesec 1 uarbiH gapaa IFN-y-aap yinunncad. IFN-y-aap ynnuuncanaac 0.5, 1, 2, 4,
8 uarnnH gapaa acuir 3agarnxk yyprir snracad. MMMyHOBNOTTUHIMIAH LUMHXKWUNII3rasp
ceper (SHP-2, SOCS1, PIAS1) 6onoH aepar (p38) 3oxuuyynard yypruiH HUANIDKNNAD

TOAOPXOWICOH.

Yp ayH: TLRY-unH nurHag CpG OHX-33p egeexen IFN-y-uiiH aepar 3oxuuyynary p38
yyprunH coccopkunteir 1-2 uart apc HamarayyncaH. CpG OHX Hb IFN-y-unH ceper
s3oxuuyynary SOCS1, PIAS1 yyprunH Hunnanknuir 2-8 uaryynan 6yypyymxk 6ancaH.

XapwuH SHP-2 yypruiiH HUAN3NKUNL Henee y3yynaarym.

AOyrHant: TLR9-uiiH nuraHg CpG OHX Hb IFN-y-unH ceper soxuuyynary SOCSA1,
PIAS1yypruintH Hunnanknuir Byypyymk 6anHa. CpG [OHX Hb IFN-y-uiiH 2epar
3oxuuyynary p-38 yypruiiH oocopXXunteir HamMarayymk 6anna. Therefore, TLR9 ligand
CpG DNA increased IFN-y signal transduction in endothelial cell line.

Tynxyyp yr: CpG DNA, p38, PIAS1, SOCS1, SHP2, END-D



ABSTRACT

Title: Result of negative and positive regulatory protein activation in the TLR9/IFN-y
synergistic signal transduction

Introduction: TLR9 recognizes unmethylated CpG DNA of bacteria, virus, and
intracellular parasite and induce IFN-a, IFN-B and pro-inflammatory cytokine
expression which results in the activation of immune response. IFN-y produced from
immune cell has a strong effect against an infection. In our previous study, we revealed
that there is a synergistic action between TLR9 and IFN-y signaling in the endothelial
cells. We performed the experiment in order to determine a protein that induces
synergistic action of TLR9 ligand CpG DNA/IFN-y signal transduction.

Purpose: To determine the role of negative and positive regulator proteins on the IFN-
Y/TLR9 synergistic signaling pathway.

Materials and Methods: This study was held in the Core Laboratory, Science
Technology Center, Mongolian National University of Medical Sciences (MNUMS). In
this study, murine endothelial cell (END-D) culture was used. END-D cells were seeded
in a 6-well plastic plate, pre-treated with TLR9 ligand CpG DNA and then stimulated
with IFN-y. The negative (SHP-2, SOCS1, PIAS1) and positive (p38) regulator protein
expression was detected by Western blotting.

Results: We assesed viability of the cells that treated with up to 20 uM of CpG DNA,
using CCK 8 kit. Treatment by TLR9 ligand CpG DNA and IFN-y increased positive
regulator p38 phosphorylation at 1-2 hours. CpG DNA inhibited IFN-y negative regulator
SOCS1 and PIAS1 protein expression at 2-8 hours and SHP-2 expression could not
affect. Therefore, TLR9 ligand CpG DNA increased IFN-y signal transduction in
endothelial cell line.

Conclusion: TLR9 ligand CpG DNA has decreased IFN-y negative regulator protein
PIAS1 and SOCS1 expression. CpG DNA has increased |IFN-y positive regulator
protein p38 phosphorylation.

Keyword: CpG DNA, p38, PIAS1, SOCS1, SHP2, END-D
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XOEPLYIAAP BYNAr. CYOAINTAAHbI X3P3rNaraA3XYYH BA APTA 3YU

2.1. CypganraaHbl 3areap
2.2. CynanraaHbl aXnblH X3parnaraaxyyH
2.3. DCcUH ecresep
2.3.1. END-D wyramaH acuir capraax
2.3.2 .OHOoTeNb WyraMmaH 3CuiH 3areapbIr Canryynax apraynan
2.4. 3cMiH aMmbapax YagBap TOAOPXOMNOX LUNHXKAITAI
2.7. YYPrunH aKnNpeccumr Toq4OpXonnox MMMYHOBTOTTUHT LUMHXWITI3

2.8. Yp OyHrMIAH cTaTtucTuk bonoscpyynant

FYPABOYTAAP BYNJr. CYOAINAAHbI YP AYH

3.1. TLRY nuraHguinH ac xopayynax TyYHr TOOOPXOWICOH AyH

3.2. IFN-y-uiH goX1Mo gaMmXunTbiH 3epar 3oxuuyynard p38 yyprumH

doctopxuntoHa CpG OHX-uinH Heneer TogopxonncoH ayH (0.5 uar)

3.3. IFN-y-uiH 0oX1Mo JaMXUNTbIH 3epar 3oxvuyynard p38 yypruiH

docdopxuntoHg CpG AHX-uinH Heneer TogopxonncoH ayH (1 yar)

3.4. IFN-y-uiH 0OXMO aMXUNTbIH 3epar 3oxuuyynard p38 yypruiH
docopxuntong CpG OHX-niH Heneer TOAOPXOWNCOH AyH (2 uar)

3.5. IFN-y-uiH 0oXno JaMXUnTbIH 3epar 3oxvuyynard p38 yypruiH
docopxkuntona CpG OHX-UiAH Heneer ToAoOpPXOUNCOH AyH (4 uar)

3.6. IFN-y-uiH goxmno gamkunTtbiH 3epar 3oxuuyynard p38 yypruiH
docopxuntoHg CpG AHX-ninH Heneer TOAOPXOWMNCOH AyH (8 uar)

3.7. IFN-y-niH aepar 3oxuuyynard p38 yypruH docopxmntoHg CpG
OHX-ninH xyrauaa xamaapanTt Heneer TO4OPXOWNCOH AYH

3.8. IFN-y-uiH goxuo gamxuntbiH ceper 3oxuuyynardy SOCS1 yyprunH
naasxxkmng CpG JHX-niH Heneer TogopxonncoH ayH (1 uar)

3.9. IFN-y-uiH noxuo gamxunTbiH ceper 3oxuuyynardy SOCS1 yyprunH
npasxxkmng CpG OHX-niH Heneer ToAOPXONNCOH AyH (2 uar)

3.10. IFN-y-naH goxuno gamxunTbliH ceper 3oxuuyynardy SOCS1 yypriH
noasxxkung CpG OHX-nitH Heneer ToO4OPXONNCOH AyH (4 uar)

3.11. IFN-y-niaH poxuo gamxunTteliH ceper 3oxuuyynardy SOCS1 yyprunH
npasxxkmng CpG OHX-nitH Heneer ToAOPXONNCOH AyH (8 uar)

3.12. IFN-y-niH ceper 3oxuuyynardy SOCS1 yyprunH akcnpeccas
CpG OHX-nitH Xyrauaa xamaapanT Heneer To4opXoWncoH ayH

3.13. IFN-y-niaH goxuno gamxunTblH ceper 3oxuuyynard SHP-2 yypruiH
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Huanankmng CpG OHX-uiiH Heneer TogopxonncoH ayH (0.5 uar)
3.14. IFN-y-nitH poxno gamxunTbiH ceper 3oxuuyynard SHP-2 yypruiiH
Hunankung CpG OHX-nitH Heneer ToAopXoWncoH AyH (1 uar)
3.15. IFN-y-niAH 4OXMO OamMKunTbIH ceper 3oxuuyynard SHP-2 yypruiiH
HuAanankung CpG OHX-niH Heneer TOAOPXOWNCOH AyH (2 uar)
3.16. IFN-y-niiH OXMO AamMXunTbiH ceper 3oxuuyynard SHP-2 yypruiiH
Hunankung CpG OHX-niiH Heneer TOAOPXOWNCOH AyH (4 uar)
3.17. IFN-y-niAH 4OXMO OamMXunTbIH ceper 3oxuuyynard SHP-2 yypruiiH
HuAanankung CpG OHX-ninH Heneer TO4OPXOWNCOH AyH (8 uar)
3.18. IFN-y-niaH ceper 3oxuuyynard SHP-2 yypruidH HUAN3anKung
CpG OHX-uninH xyrauaa xamaapanT Heneer TO4OPXOWIICOH AyH
3.19. IFN-y-aap egeergex reHMnH MAIBXKNUIAT ceper 3oxuuyynard PIAS1
yyprunH ngasxxkung CpG OHX-nitH Heneer TogopxonncoH ayH (1 uar)
3.20. IFN-y-aap egeergex reHUH MAIBXKNUIAT ceper 3oxuuyynard PIAS1
yypruiH npasxxkung CpG OHX-nitH Heneer ToAOPXOWICOH AYH (2 uar)
3.21. IFN-y-aap egeeraex reHUnH MA3IBXKNMIAT ceper 3oxuuyynard PIAS1
yypruiH naasxxkung CpG OHX-nitH Heneer ToOOPXONNCOH AyH (4 uar)
3.22. IFN-y-aap egeergex reHUNH MAIBXKNUIAT ceper 3oxuuyynard PIAS1
yypruinH ngasxxung CpG AHX-nitH Heneer TooopXxonncoH AyH (8 uar)
3.28. IFN-y-nitH ceper 3oxuuyynard PIAS1 yyprunH HuAnankmng

CpG OHX-niH xyrayaa xamaapanT Heneer TO4OPXOWICOH OyH
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