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We have constructed the Adjuvant Database (ADB) covering 27 adjuvants and related substances,
exceeding the initial target of 20 adjuvants. We collected periphery blood and/or tissue samples from
experimental animals (rats, mice and primates) that were administered adjuvants, and from humans
who received vaccines; rats were administered adjuvants in high dose for safety analysis, mice were
administered in middle dose for efficacy and mode-of-action analysis, primates were used to obtain
highly relevant information for humans, and human samples were analyzed to search for biomarkers
useful for adjuvant development. For rats and mice, we performed hematological test, biochemical test
and microRNA expression analysis with blood samples, and gene expression analysis with major
tissues, namely liver, kidney, spleen, lung, draining lymph node and/or muscle at adjuvant-injected site.

We focused on initial acute reaction at 6 and 24 hours after adjuvant administration, based on a
pilot study that suggested that adjuvant-caused responses are usually great around 6 hours later, and
cease within 24 hours. Adjuvant selection was carefully done to include safe, toxic, and clinically
relevant adjuvants such as aluminum salts, complete Freud’s adjuvant, various TLR ligand adjuvants
under development, and newly-identified adjuvant candidates, many of which were provided by those
in this research group. Some of the adjuvants are contained in approved vaccines so that they would
make great reference for new adjuvant development.

The ADB is ready to be released. For the easy and effective use, the ADB has been integrated with
open TG-GATEs, a large database containing toxicity information of medical compounds, as well as
with TargetMine, a data warehouse for drug development, to make it possible to analyze adjuvants at
the molecular level online with many bioinformatics tools.

A safety evaluation method has been developed with an influenza vaccine as a model; currently,
new modality such as a new adjuvant or immunization route has been applied to an influenza vaccine
so that a convenient and effective method for safety evaluation is in high demand. Safety marker genes
were selected based on gene expression analysis, and their expression pattern was mathematically
processed to develop a system for safety evaluation.

With monkeys, we performed an infection experiment; cynomolgus monkeys were infected with
recombinant SHIV carrying cDNA of Ag85B. These animals were re-infected with virulent SHIVV89.5P,
and assessed immune responses. Monkeys infected with SHIV-Ag85B showed protective effects to
SHIV89.5P infection. The protective effects to virulent SHIV89.5P infection in these animals was
considered to be T cell responses. We also analyzed samples collected from human subjects who
received vaccines, and tried to find microRNA biomarkers that are predictive of vaccine-associated
fever, aiming to find a biomarker which is applicable from experimental animals to humans.

Development of new adjuvants is another important objective in this research; adjuvant candidates
under development are diverse and derived from various pathogens and nutrition, and they target
infectious diseases, allergy, and cancer. We studied modes of action of adjuvant candidates, and drove
their development by negotiating with a company to produce GMP lot, and performing clinical studies
with a university hospital.
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Sep, 2016, RKEE 7 1Y =7 b L 2R Y7 A hosted by Yomiuri Newspaper, “MPNEREL N &R
i &5 2 5" iR, Keynote Speaker, Tokyo, Japan

Sep, 2016, The 29" Annual Meeting of Japan Society of Stomata-pharyngology, “k 6 o BB it &
PAENERR BB O HIENZ 18] 1) 7= BRI HEIE ”, Invited Speaker, Matsue-shi, Shimane-ken

Sep, 2016, The 29" Annual Meeting of Japan Society of Stomata-pharyngology, “% & #lA8 (= & % 5%
ERRRasESHIE AR FIE & REMBRAEE DR D Y, Speaker, Yoshihara, S., Goto, Y., Kagoya, R.,
Yamasoba, T. and Kiyono, H., Matsue-shi, Shimane-ken

Oct, 2016, International Cytokine & Interferon Society, ICIS Cytokines 2016, “Epithelial Cells-Innate
Lymphoid Cells-T Cells Trio-regulation for Gut homeostasis and Inflammation”, Invited Speaker, San
Francisco, USA

Oct, 2016, The 20" Annual meeting of the Japanese Society for Vaccinology, “1 F4 1t )/ 77 U
NY = 27 N RO TR IR ST 7 F > OB, Invited Speaker, Shinjuku-ku, Tokyo

Oct, 2016, The 23 General meeting of the Japanese Association for Dental Science, “# % B ik : KL E 50
FEAVE LR 0T 7 F o BI%E -~ Invited Speaker, Fukuoka City, Japan

Nov, 2016, The 14" Japan Consortium For Glycobiology & Glycotechnology Symposium, “Regulation
of Epithelial Clycosylation by Mucosal Immunity and Gut Microbiota”, Invited Speaker, Chiyoda-ku,
Tokyo

Nov, 2016, International Symposium on Recent Advances in Rhinosinusitis and Nasal Polyposis (ISRNP),
“Cutting Edge of Mucosal Immunology and Its Clinical Application”, Invited Speaker, Putrajaya Marriot
Hotel, Malaysia

Nov, 2016, The Ceremony of 50™ anniversary for the department of Anesthesiology and Resuscitology,
School of Medicine, Graduate School of Medicine, Shinshu University, “¥5iE6e % : 4, REZ L THE
BR,” Guest Speaker, Matsumoto-shi, Japan

Dec, 2016, The 45M Annual Meeting of The Japanese Society for Immunology, “Intenstinal M cells
contribute to maintenance of gut immune homeostasis”, Speaker, Naha, Okinawa

Dec, 2016, The 45" Annual Meeting of The Japanese Society for Immunology, “The role of maternal 1gG
antibody during brain development,” Nakahashi, R. and Kiyono, H., Poster, Naha, Okinawa

Dec, 2016, The 3 Symposium of Max Planck-The University of Tokyo/Center for Integrative

Inflammology, “Mucosal innate and acquired immunity for gut symbiosis and protection”, Speaker, Berlin,
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Dec, 2016, Japan Agency for Medical Research and Development’s #3874 EEH#E B ARTA LA project
Symposium, “H—F 21T D EEYUEY — A T A KSR E 2 LT - HIV e & O kLR
GBI BE - D WF9E¢, Speaker, Tokyo, Japan

Jan, 2017, The 10 Meeting of the Japanese Vaccine Adjuvant Research Consortium, “Analysis of miRNA
candidates as biomarkers for prediction and evaluation of mucosal vaccination”, Uchida, Y., Nakahashi, R.,
Yuki, Y. and Kiyono, H., Poster, Osaka, Japan

Jan, 2017, The 10™ Meeting of the Japanese Vaccine Adjuvant Research Consortium, “Analysis of miRNA
candidates as biomarkers for prediction and evaluation of mucosal vaccination”, Nakahashi, R. and Kiyono,
H., Speaker, Osaka, Japan

Jan, 2017, Joint Symposium of The University of Tokyo and Institute of Industrial Science, Activities lead
by NY Office, “= A& 11 7 77 F> MucoRice Bi¥~' © = 7 7, Speaker, Tokyo, Japan

Jan, 2017 Senso-ji, Buddhism Culture Lecture, “= X TEHEHL TIT 5 —FARZ LMKk D 2~
Guest Speaker, Tokyo, Japan

Jan, 2017, SATREPS Scientific Symposium between Ghanaian and Japanese Researchers in Tokyo, “Oral
cholera vaccine MucoRice,” Key Note speaker, Tokyo, Japan

Feb, 2017, The 17" Symposium on Japanese Society for Pediatric Inflammatory Bowel Disease, “f& ~
NTF T a v AT MK HRIERHIES,  Invited Speaker, Osaka, Japan

Mar, 2017, The 26™ Molecular Immunology Forum, The Institute of Medical Science, The University of

Tokyo, “BEARMEIC K 2 3 BORYY UNERZNLI-/A\R*— MER®D D1 - B 68 E
BB, Kamioka, M. and Kiyono, H., Tokyo, Japan
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EATERD, fEAA%Y . Development of a new vaccine strategy to induce antigen-specific immune responses

in intestine, INAX —_ & 24 [Al~ 7 07 7 —I N FAEMFEEEY VARV T A H28.6.4-5, HIT

# (EP)
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ey FrallEEEL, H28.7.14, KPRk (EMA)

TN SVE BYE U RIBIEFIZ BT D XA A 72— RO, MEA, 5 25 [a] H K Cell Death

;é/g;éﬁ@ VURT T AFFE, H28.9.10, HEARE)ITX (EA)

AT EAL, fERs . BORERYEERMEIE X EERRSE A R & T D AR ER Y ERIEIC K o T

FHEIhD, RAKX— 5 25 [ HA Cell Death F #li%E 4>, 2016.9.10. H AR X (EMW)

HEAAZE | Function of innate immune cells in intestine, 188, SATREPS Kick-Off symposium, H28.9.27,

777, H—F (EH)

Naoki Takemura, Satoshi Uematsu. Immunization with GM-CSF-induced RALDH2-expressing dendritic

cells induce antigen-specific IgA and Th responses in intestine. [1HH., &5 45 [a] H A Rl E 2.
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Naoki Takemura, Satoshi Uematsu. Immunization with GM-CSF-induced RALDH2-expressing dendritic
cells induce antigen-specific IgA and Th responses in intestine. N A % —_ & 45 [a] B A5uE F2 il
H2.2016.12.5. BV EEFE T (EA)

REAAE RGeS A A T DT ¥ o F OB, OEE, 510 BT D230 b
Woes YRV U ARER, H29.1.24, KBFEHH (EWN)

Naoki Takemura, Satoshi Uematsu. Combination adjuvant containing TLR and Dectin-1 agonists strongly
induces mucosal and systemic immunity. R A % —_ 55 10 [ER AT ¥ 2 N> MFZES. 2017.1.24.
KRB (EP9)

HEAAZE . The first line of intestinal microorganism analysis, H8H, 4% B CimBl 2B KEpe K% [15
F - AEMOAEMBIMEEER 23 2 54 ) IS THfFER, H20.26, KRARN (BN (H
)

TEARG . Bk, 12 MERCHBRIBIEEIC 1T 2 B RGEOKE], NI, FHERFE VA VA - BAEE
FHFZEATE X I TR, H29.2.10, AR RUER T (EIN)

A Development of new mucosal adjuvant which can induce antigen-specific slgA. H8H, The
Inaugural Chiba University-UCSD Symposium on Mucosal Immunology, Allergy and Vaccines: Impact
on Mucosal Diseases and Global Health, H29.2.23 %> 7 4 ==, 7 A U & ([FH4)
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