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Development of T-cell immunotherapy for cancer and viral disease
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Tetracyclines enhanced antitumor T-cell cytotoxicity in human peripheral T
cells, murine models, and the lung tumor tissues of patients with non-small cell lung cancer
NSCLC). We investigated the effects of minocycline on the outcomes of patients with epidermal growth
factor receptor (EGFR)-mutant NSCLC treated with first-line EGFR-tyrosine kinase inhibitors based
on a retrospective analysis and showed that the administration of minocycline correlated with good
progression-free survival and overall survival. We conducted a randomized clinical trial to evaluate
the efficacy of demeclocycline for patients with mild-to-moderate coronavirus disease 2019
(COVID-19) with a focus on T-cell responses, and found a significant increase in the number of
peripheral CD4+ T cells in the tetracycline-treated group, which negatively correlated with plasma
interleukin-6 levels.



PD-1/PD-L1 CTLA-4

T
PD-1 CTLA-4

COVID-19

CovID-

BITE Bispecific T-
cell Engager T

M1 iERENTHREERERERRROLOD  —sEMHFeiTE
NARI)—TYNRY)—=25 % (Bispecific T-cell Engager)

(THIREE SULAMBDE S ISHEE T ZBTEAFOER) THIAA .
crxmn BEES(ISU—OBLEWERD | ‘.,

| l | Q ‘ ~-,.',‘“C/D3
N EE e
5 6666 o THI HAMREESE NEE .
X X X X X X X| X BilE
l m HAMEE% WA
THIRBIC X B WA MRS EE 1 AIE BITEIZ&UTHIRAA A A MIRaZ IR ENIZESE

LEMAEMICEYTHRRE S, BRI ST DERTE) —AATOMEEHTHEIZ LSRG EEL

T BiTE T

CD3 U251 EphA2 U251 T
BiTE

T BiTE
T PD-1



X3

K2 /949 IZL5THREREGERE/ER
ErRME M THERE fliAYA KB HRE AT MR
**
A100-
\?100- e\t:l " e
e 0 - | |
2 80 ‘ g *k ok
= 60- e 20 ‘
E Q0
2 40 %? 40-
% 20 ‘g 20
: rI] 5101
0 T 0 | 1 1
A N (@) X
{\\@ B O 0 L \é O v
s s@ SRS
N °
MINO S/H 449> <
*p<0.05 *p<0.01
T T
T Zap70 Nur77
T
T
T
S/HAD)NZ&BZap70 ) UERIE B K UNur77#IR T

pZap70*CD4* Tcells  pZap70*CD8* T cells

ns

ns
__ 30+ * . 60 o
x X
5 : Y :
8 504 8 40-
- 20 - 40 .
p @
Q
8 | 8 |||
104 . T = 204
o 4 o
5 s B
g o N
B e [ e e
S L & S O
& & & 5
S «
Nur77*CD4* T cells Nur77’CDB’ T cells
ns
80-
9 *rxk 50
E 60 | - 404
E | = o ‘
k A
a 404 I
o I T 20+
= o X
% 204 o 10-
z
0 T T T 0 T I
3> > O
S L & & &
000\ \‘} 40\0@ 0 & ,\“O\Q
S S

MINO =/H491)>
* p<0.05
* % % % p<0.0001



CD8

CD8 T

B4 MNAMBEKBETOXICOWNTTA2A912)ORESEHR

Subcutaneous implantation Tetracycline oral administration

of tumor cells | I l
@ day0 daTy4 day5 day18

Anti- CD8 antibody

2000 - —«— |sotype IgG+control
"E -¥- Isotype IgG+DMC
£ 15007 #E o Anti-CD8 antibody+control
£ = Anti-CD8 antibody+DMC
5 1000+ .
S
[e]
£ 500 ‘
= DMC FAom449Y>
04 % p<0.05
1 1 1 1
o 4 8 1 15 19 B i P .0000

Days



3 3 0 3

Noguchi Yuki Yamamoto Yoko Iwahori Kota Matsumoto Mitsunobu Hirata Michinari Okuyama 45
Hiroomi Shintani Yasushi Kumanogoh Atsushi Wada Hisashi
Tetracyclines Enhance Anti-tumor T-Cell Responses Induced by a Bispecific T-Cell Engager 2022
Biological and Pharmaceutical Bulletin 429 437
DOl
10.1248/bpb.b21-00806
Tone Mari Iwahori Kota Shiroyama Takayuki Futami Shinji Naito Yujiro Fukushima Kiyoharu 13
Miyake Kotaro Koyama Shohei Hirata Haruhiko Nagatomo lzumi Wada Hisashi Takeda Yoshito
Kumanogoh Atsushi
Impact of minocycline on outcomes of EGFR-mutant non-small cell lung cancer patients treated 2023
with EGFR-TKIs
Scientific Reports
DOl
10.1038/s41598-023-35519-4
Iwahori Kota Nii Takuro Yamaguchi Norihiko Kawasaki Takahiro Okamura Satomi Hashimoto 13
Kazuki Matsuki Takanori Tsujino Kazuyuki Miki Keisuke Osa Akio Goya Sho Abe Kinya Mori
Masahide Takeda Yoshito Yamada Tomomi Kida Hiroshi Kumanogoh Atsushi
A randomized phase 2 study on demeclocycline in patients with mild-to-moderate COVID-19 2023

Scientific Reports

DOl
10.1038/s41598-023-41051-2







