UNAALD
o & ado Aa o [y A a o 4 A o &
dayay o Noteh (Judfidyaruniimsauinglizs Salnihnlunmimoqunuindmwiusasasd
NNIAAFUTEANVBILTARUALNNIANLULL apoptosis VILTRSANNANLTRA MTTRININAUINTVITLUY
83791880 J1s Notch AILANNIAATY lineage WA BTEAY TINNINAUINITVOILTAR DR uALaL
Aunasnq wualaswnalinisuaasaanuas Notch receptor Uaz ligand 13z niNaTeosNMUWINTEANS 9 B9
o A ad o Aa o 6§ £ A =1 a Aa o ;
wihvasifdryyim Noteh Tuuualaswandwannssuysoinds dvlilinsdnmlunazdoe widoil
KR a ed X A o [ o
Ffqatizasdnazfinmanuiioatasnasdyyim Noteh lunsmugumarhnuseuualasauas
A o ' Aa a & A A Ad o
anuipdadluszniiindade lulowuaiieluuualasri uwalashalguninnawinisanan
lunszgnuazluimadlak RAW264.7 Al ldTun1anszduiiniuaaseanyas Noteh1, 2 uaz 4 1layms
ﬂi:@‘juuamimmﬂ@ ol lipopolysaccharide W3aN@8 interferon-gamma WUINAMILANNTUEAIBBNVRS
& { o A
LWz Notcht, 2 BnMIananIna s luséin Notcht gnaa uazn1IuaaIaanuad Hes? uwaz Deltex &9
I Y Qs { ) l&l 1 a v Aa s { o
udwihwanovasdyana NotchAlinsinite s ugasdniananszduinsny i Notch Lijainazna
Ardudazaiiauas Toll-like receptor (TLR) (TLR2, TLR3, TLR4, TLR9) mns:éjmmﬂimvm WU
usavaaniinway Notch1 iiNafinwwinwassyna Notch seninanmninnuasuualaswia 3915735
mé’ﬁnmuafzﬁugma@% WariNIINAN3Aaa 8 Notch dattan ladunuundasing lagltuinatan bl
WNNINTATING (GSI) WUINRNNTAARIVRINIHAG baSAaan ks TNFOL WazMILRAI88N289 IL-6 mRNA
] AI &/ Q U { o
T NN AN UY2INTLEAID8NAY IL-10 MRNA Laz MHC Class Il lun19a39nudny avinnis
A Aa Aaa oA a £ A & A a A
LRAIDBNLAUVEY Notch NAWaAGIH WuTMIRuTnvedluasaeanlod waz TNFO NHAS iiNanagay
A v v P s 1 .:'d a Aql' = Y o a di’
ANuNeTasuaswinfvassyanm Noteh luseniniiinsdadalusualasvie 3elavimidaibauua
o . 3 o M v a o A ¥ ' a X
lawadae Mycobacterium bovis sawuinansf liralwifialin BCG wasnndaanuifimauiaiu
atndaifiaszaamauaadaanvad Noteht luuualaswiadgund wiavhnisnaifidyaim Noteh lasld
' [y ' = o o @
GSI asnalwiimianasvaduuafiii CFU uazniagianvasuualainng Sellanuduiusiuniusasaan

289U UMIANUL apoptosis Mcl18nnanuindlaimsuaasaaniinuad Notch uualaswiandaired

']
v AdAd o o

MIaeanad At BRI Tunudssusniuaas i uianinnngutawas3fsyanm Notch lu

MINILANMIINUBEIUNALATHIY UAZNIANBULL apoptosis nfAnathdianisaelulauuafise
=] M o aa o ' ° Yo @ {
Tenuanle Anaain Notch arvvziilwihnanslndlunsiluldinge lasmsudsuudasns

Muvasunalasinalmnanzausaznawiadunilszansnwlades 1



Abstract

Notch signaling is a well conserved signaling pathway which is involved in regulating cell
proliferation, cell fate decision and apoptosis in various cell types. During hematopoesis, Notch signaling
regulates multiple lineage choices, including development of myeloid and lymphoid cells. Macrophages
express Notch receptors and ligands at various stages during development. The functions Notch
signaling plays in developmentally matured macrophages are largely unexplored. This study aimed at
elucidating the involvement of Notch signaling in regulating effector functions of macrophages and its
relevance during infection of macrophages with mycobacteria. Notch1, 2 and 4, were expressed in
resting primary bone marrow derived macrophages and RAW264.7 macrophage like cell line. Upon
activation with lipopolysaccharide together with interferon-gamma, only Notch1 and 2 were upregulated.
In addition, cleaved Notch1 was detected and expression of the target genes of Notch signaling, Hes1
and Deltex, were induced, suggesting that Notch signaling is activated. When each Toll-like receptor
(TLR) agonist (TLR2, TLR3, TLR4, TLR9) was used to stimulate macrophages, Notch1 was upregulated
in all cases. To address the roles Notch signaling plays during effector phase of macrophages,
pharmacological and genetic approached were used. Suppression of Notch processing by gamma-
secretase using gamma-secretase inhibitor (GSI) resulted in decreased nitric oxide, TNFQL production
and IL-6 mRNA expression, while increased IL-10 mRNA expression and MHC class Il expression were
detected. In contrast, overexpression of activated form of Notch resulted in increased nitric oxide and
TNF o production. To test the roles of Notch signaling in relevance to infection, macrophages were
infected with attenuated strains of Mycobacterium bovis, BCG. Upon infection, sustaining upregulation of
Notch1 was detected in primary macrophages. Inhibition of Notch signaling using GSI resulted in
significant decrease in bacterial CFU and viability of macrophages, correlating with decreased
expression of anti-apoptotic gene, Mcl/1. In addition, overexpression of Notch protected macrophages
from undergoing apoptosis as a result of BCG infection. Taken together, this study reveals for the first
time the complicated roles Notch signaling plays in regulating effector functions and apoptosis induced
by mycobacterium infection. Thus, Notch signaling pathway may provide a novel therapeutic target in

manipulating macrophage functions and development of more effective vaccines.





