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Abstract of Thesis

Agonists for Stimulator of interferon genes (STING), such as the cyclic dinucleotide,
cyclic guanosine monophosphate—adenosine monophosphate (cGAMP), are capable of
activating TBK1-IRF3 axis to induce type I IFNs and act as adjuvants that can elicit
antigen-specific B and T cell responses. On the other hand, TLR9 agonist, K type CpG
ODN (K3 CpG), is a type 1 adjuvant that has already been used in clinical trials. Yet,
evidence from previous reports suggested that STING agonists induce
disadvantageous type 2 immunity, instead of protective type 1 immunity, and K3 CpG
1s only a weak inducer of interferons, thereby limiting their clinical applications both
as vaccine adjuvants and immunotherapeutic agents for cancer. Current study took
the advantage of combinatorial use of these two adjuvants and revealed that
combination of TLR9 and STING agonists synergistically induced innate and
adaptive IFNy, becoming a robust type 1 adjuvant, as well as a strong
immunotherapeutic agent for cancer. In vitro studies using human PBMCs and
various mouse cells showed that synergism between TLR9 and STING agonists were
mediated by the co-ordinate action of type I IFNs and the Th1l-inducing cytokine
IL-12 derived from both ¢DCs and pDCs, to culminate in IFNy production from NK
cells. As a consequence, use of TLR9 and STING agonists combination as a vaccine
adjuvant together with a protein antigen indicated that combination can elicit
significantly greater antigen-specific IgG2c, Th1l and CTL responses than those
induced by singular adjuvant treatments. In addition, STING agonist-induced type 2
Immune responses were significantly blunted by the combination. Moreover, in the
explanted tumor models of thymoma and melanoma, intratumoral combination
treatment induced robust anti-tumor immune responses via the mechanisms
depending on both CTL and NK cells. Finally, in Pan02 peritoneal dissemination
model, combination treatment provided significant protection to tumor-bearing mice,
leading to long-term survivors through the mechanisms involving co-ordinate action
of IL-12 and type I IFNs. Therefore, combination of TLR9 and STING agonists are not
only strong type 1 adjuvants, capable of inducing potent cellular immunity, but also
efficacious cancer immunotherapy agents that can potently induce not ony CTL, but
also NK cell responses in several tumor models. Hence, the combinations of TLR9 and
STING agonists that can activate both mouse and human cells for synergistic IFNy
production, may have potential clinical applications as strong IFNy-inducers.
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TemizozKIT KR FHREFE T T F 4 TEL L Z— T FUrEHEZWFHRL, BV IFy, TP
WEETFol, LLXBARETEELRREZT, M, B8, HLLOBRECBVTHRHET RERANAL
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MASEEIL, FHIME, MR, (BEREEEET > TORRAARBTICBEY 5 4 ORI L L ORFRI
REEXNTWAE, TOHRT, HRGEEEFEWLTA T 27 F 7 Paiy OB AREREIC RS EHEEFORE.
FHREAMOAHBIFENTVS, TenizezKRFIBHEECREH SRR EOBFHEDL L, STINGI F P
SETEME A OB X 7 LA F FORNS AAER OB R B L U2 ORE{EOMIEET -7, STINGDT I=X b ThH
% c GAMPReci~dAMP2 137 V2 b & LTHEMT 5 L IgBizfiEn s 28 (7 L A-¥—8) SRl mE S
Th-o7To, TemizozBRIETLROFT =2 N ChBCoCEBELME A Z LICE D IgER K0T LA-F—HI bl i3k < Ml &
. BAEEICHEATHDHIg02eThR K OMEMRE M BEEI LA, Zhizk v, STINGEITLRI® 27 F=X k
OBREIZ LD DEIVHBAERSRObNE, BRIO 27 IR M IBHBAERRY Y-8 BARK
RTE LA N e B AGREREL LTHHEND, TORRBEIT Cllenizoz RBEIRER L LTHESH
(Temizoz B et al Eur. J. Immunol. 2015) ., #&¥rHIEE (PCT/JP2015/001564) ##id#R%E (Temizoz B et al Int.
Immunel, 2018) #1Tor, FHFELRXAENLHE L, HEAFRMEERGICETS L E8LET,




