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Tumor-supporting mechanisms by inflammatory cells with somatic mutations
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Inflammatory cells having somatic mutations are thought to invade cancer
tissues of patients with solid cancers accompanying clonal hematopoiesis. However, the roles of
inflammatory cells with somatic mutations in the initiation and progression of cancers have not been

clarified. In the present study, as a model for clonal hematopoiesis with TET2 mutations, B16
melanoma cell line was transplanted subcutaneously to the mice in which Tet2 gene was deficient in
inflammatory cells of blood lineage (Tet2 deficient mouse) or control mice. Tumor formation was
suppressed in Tet2-deficient mice. Bone marrow-derived suppressor cell and tumor-associated
macrophage fractions were decreased in Tet2-deficient mice in the spleen. Since these cells are
kngwn }o be involved in supporting tumor cells, reduction of these fractions may suppress the growth
of melanoma.



XL C—19. F-19-1, Z2—19 (k@)

1. WIFERRMA S FI DT 5

T2 A KRR IZ BV TliL. tumor—associated macrophage (TAM) R myeloid derived
suppressor cell (MDSC) 72 E D AJEMBE = L. Z 20 5 O JE MR 1IN A AE oD BE A A= 77
H D WVITIBEBIEGIECHOEINE R SICBEb 5 Z ERME I TS (Gabriolovich, Cancer
Immunology Research 2017, review), [HEJEMN NIRRT D IIEMIRIL. 23 A MR 5309 D RAE
AT A == =N KRR OIREER 2 ED A NV AREZII LD & T 5409 7T iz
Ko THRERAT 5 B2 b TE T,

— 5T, MR T, @5 ANORMIM T, ke & bICEMRERZEBE L T DHZ &N
WG E N7z (Genovese, NEJM 2014; Jaiswal, NEJM 2014), ZERZEE L7-7 0o— #lahk
O MEHIEIC & & b o 7R BT “7 v— il TN D, @ A0 7 v—dm ik, m
WIS AD BT A N—IEF L KD DVIT3A, TET2, ASXLIZESLNK 10%% 565 2 & RNHE S
(Genovese, NEJM 2014; Jaiswal, NEJM 2014), BRZEE L7z v —  MIIH 227 ) L5
WM DHZ LT T AREOEBEIOLN LTS ESERMBERANRET LI EEZLND, T
I LTEERO S 2 MEMIEIL, 2 RIEMIIC b T 2 Z2HERF L T\ 5, i Clk TET2
EEBMHEOREMBIIBRECRBZHE S G2 Z L AWE S Z &5 (Jaiswal, NEJM
2017)  TET2 ZZBWESOEMIRLIT T (1 AR O (FlRZE RO H 2 X FE M &2
BANZEEELT, KHERICHED Yahpr, ERERODIREMR
STWBHEEZLND, £12, BN m&mmb%ﬁQ{
AR 0D 25%IT 35T SRS LI A Y
BMEERB NS = L. Zhb 0l ®o
F DD AR HIRT VIVBEEE R DS
DERATVAPRESND Z &M
H &7 (Coombs, Cell stem cell
2017), = Z T, BEEISAMBRIZ XA
MR ERZERE L RIEMBEAEBEL WS Z LA FREAD (K1),

HEEA X, THIRY v EA OB E LT\ 5, THIlY v o —>Th 2 Mk
FEIEERVE T MR Y L XIED S ) BEFTIZ L0 . TO%DRERIT TET2 RS & GLTV  RHOA 25 B3 AT
LTWAbZ L (X2, Sakata—-Yanagimoto, Nat Genet 2014). V V SEIRZEDRIEMIED —2T
o5 B MICITIEG ML & T TE12 2% B TH#ia 2 B C RT3 EO =TT

B (ZEDH S MR

INFBIVD T, GLTV  RHOA 75 31X NE A TET2 83%
JAIZRMLTWDH Z 2B LN LT G17V RHOA 70%

(¥l 3, Blood Cancer J 2017).

3 THERLY > EICIRIE S 2 JIEAAD (B MG (31T % Al 4 5

TET2 RHOA

fEEHArE -+ 2 EBEAE 19 0
EEE 7 10
= EBHR 0 0

FREEIE. ZNOOHMREZ S L0, SESERPAICEIT D R ZEROH 2 RIEMIL” 73
A DIIELPHEFFIIZ T T HEIZ AL N LT e B 2 FREZED TWD, AROFFRIZBW T,
B AD—DL LTAT ) =< &R “URHIZE R D B 5 JIEMNL" 23 A OFIECHERFIZIT
eI ZHENT L L& L,



2. HFFEOHBY
Ja—CEMOET NIRRT ) —~< R E BT 2 EZRET LV EZHWT, (KRE

RO B D IIEMIA D A DHERICEH 2 582 W 52T %,

3. WD HE (X 4)
TET2ZE 8037 v — i CA L D I B o 1 Cid 2 & BIZHE 235 < (Genovese, NEJM

2014; Jaiswal, NEJM 2014) . Riod X 9 ICHLIEAY A TIE Tet2 RIBSAEAILDE L O FEIE 2 32
BT 2 M/ RBEMI & LT LW RERE/ TV D, 2T, AP CITRIEMIE R R
Tet2 Wint#XKIETHarTAvat N/ v 7 U b~ 2%&E R (Ux—CrexTet2”) , Mx—
CrexTet?” "~ ZABLWNay ra—n & LT Tet2”"~ 7 22 4-6 BEIF S TplipC 285 L1,
Mx—CrexTet2”"< 7 A TIL Tet23& a1 DREVNFE S NI (Tet2/R4E~ 7 A, data not shown),

A Z ) —< HIKIkE B16 ZAkEE. [\ L. 2x10%5E-1x10%6E/ L% Tet2 RIA~ 7 Adb B\ T =
Yhr—w X (8-12 Wil A X) OEEEL T~ LTz, RO RE S 2FHI L.,
T AERH] D IR Y X% Ll U 7o, IR, d6 K OV IZ AR OB . AR L, MU oD & iE Al el oD
AR AT, BRBIE, BERIE 1000 m* lZ BT S AT A HRICERIL ., TR icikE . 2
Fh—BE L WDNase % HHUT37C 30 3B L CHEFRREREIR & L, ACK Ny 7 7 —I2k D
I U7-, ‘B8E1E phosphate buffered saline (PBS) ZHWTEBMMLYY 77 v a7 U K
L. ACK/Ny 77 —IZX0EM LTz, BEMIZOWTH, AKXy 77 —IZ X0 iEM Lz, P&
IZDOWNWTh, PBSICED 7T wvaT v b, AK ANy 77 —ZX0iEm L, SRHRE 1
FaX—hLE#%, 7a—H%A hA FU—FACSArial DIZE W 3HT L, FlowJo(h I —F ¥ # L
NAFa =)L VT LT,

X4 AZ /—~Hiflakk B16 2% H L= ERETT L

FAE  Tet2RA <} BOAZDEBNER |

%; SEAETOT 7 ILOBR |

’%“:’-B&""F(ZXUJ e HEJE%H%&\ Kigm, S8, REHRE
HHAZRB 16 4 18 HlRERO IO—Y b X U —#347

UIEADES

AT ) —<MafE B16 & Tet2 RE~ U AHDWEay hr—/~ T ZAOEHE TIZBE L 72
EZA, Ty hu— LU ATIEEBM% 12 B H»DIREIZHERZ T 2 DIZX LT, Tet2X
P~ U ATIIBHSL 16 B A DIERABR LTz, T70bb, Tet2 K~ U A DRIEALILIER
TERARIE L7 (K 5),

WIZ, Tet2 KE~TAHH T ha— L~ ADEEHAE. KM, B8, ks sko
HMRREIRIC DWW, Zua—H A b A MU —2X Y, BREER, B UL /SER T U U RERE DR
WD RAEMND 5y Bl D e =R 2 F~ T, JEFHHA, RIS KOVERET CIE Ter2 RIA~ v X L=
ha—/L= U X TIE, RIEMISEEVZ 2 - 72 (X 6, data not shown), L7>L. Hfi&
[ZBWTIE, Tet2Rk #H~ U AT, BRid RIS (CD11b+Grl+) &IEGEE~ 7 v > 7
— (CD11b+F4/80+) OffifaRmBE 4 b2 minskEd LTz (M 7).,

T OMMEIE, EEERICHEEMIICRE LT, &5 WIERHERNIZ T U =Bk & o Kk
AT S 2 LT, SR ORI < Z LR b D, T T Tet2 R~ U ATIEZ
O DB ORI K> THEBEN, &2 WEMBNICA T ) —~ OHIERIHl SN LB 26
i,



X5 Tet2/ R~ T ZAHANTay ha—/IL~<TZAD AT ) —<HITEE BL6 O JERIHL

M

1400

1200

1000

800

600

LxWxWx0.52 (mm3)

400

=

200

— T2 4BV TR

&%

X6 Tet2/RIB~ 7 ZABHDHWNTa L b a—)L~ 7 2DIERHRE D S

A JAEH 53 ]

120
100
wy
= 80
a [
©
Z 60 g §
= o
® 40 ) *
x [}
x
20
% o
o i
+ o+ +
= F o
a o =
o o
+ +
+
© =
2 o o
OOO
¥ o4& &
m 92
DDD
5 o o

CD3+CD8+ TIM3+ m<

]
¥
[=]
=]
=]
o
#
8
i!
2
+ o+ o+
2 T 05
P e
F o 0
& o+ 0
D?_3+
e = @
@
o 0
+ O
b
%i
'
Q

B7u—HARMARN)—DFT—H

TET2WT

«€D11B

TET2KO

Comp-APC-A: F4 80

CompAPCA T4 80

ConpAPCA- P80

ConpAPCA < F4 80

81620180326 005 _TET2-413.06_031 fea
o i

818201

F4/80

180403,_TET2.4114.08_030 fes

0118, SSC-A subast

F4/80+CD11B+PD-1+ »ex o x

W O oK

XX 0

F4/80+CD11B+PD-L1+

LY6G

T

Comp-APC.A LYEG

CD11B+LYBC+ 4

LYBGHIGH
CD11B+LYBC+

X 0 X X®

LYeGLOW

X Tet2RiE< 7 R
O I¥ba—wTR

- o

% :

8 % g
x

2
T
2

+ sy I + o+ &
£6¢6 & ¢ 8
NZENT A o Q
D:D=O O O
O§$O+ i F
F=FrT o o 8
m8==83 ] o
- = m m (@]
D(_)S x
QIY 0
&=29o O
© 2
T ¥
<5
r oo

TET2KO

R7vi b

i

DEE T H

day

CD3+CD80+CD86- =

81620180324 001 TETZU13-11_036 fen
COT18, SSC.A sutaet

Comp FCA - LYEC

T TICAT Ve

COM1B, SSC-A subset
101

LYeC

B16-20180403,_TET2-414-11_03% fes

XEDO OB

%

CD3+CD80+CD86+ o =



7 Tet2 RIE~ T 2B LW E a2 v b a— b~ 7 A0 o> 2 5 Al 45
A JE ARy 1]

9
8 o ) z r
o
7 X Tet2RiE< 7 R
o ~
- ° 1Qarybra—=ILTYR
w
&) 5 %
T %
2 o o
3 .
X
X X
2 b3
X X §
1 X
0 § 8
+ + + - + + + T
0 o0 @ P @ P - - G}
o — - — — =
O — — — — o Q =
4 fa) o fa) fa) o 5 U]
o O o O Q - & )
a * + = + = - >
o ~ S o Q = = T
o ® o 0 o o O
(U] =~ ey
2 3 QO < O Q O
B N il + + >
< + b, 2 %
a = x Py
) o ~ «Q
Q < < b
a - a
< o

B7u—HA R AN —DFT—H

TET2KO TET2KO
MDSC: | - . TAM: . ey
CD11b+g 3 5 CD11b+ HECEE L
Gri+ | i~ F4/80+ |
§ o
GR1 i CD11B : .

W et
ComptELyTA- CONE

846201800 TETZ.agt1030.08_ 320 s
FSEA TAAD beteet

Come T A COTE

Comp A~ 081

Como 4PCAF430

910NN T 34534 s

TEE T F4/80 &



1 1 0 1

Suehara Y, Sakata-Yanagimoto M, Hattori K, Kusakabe M, Nanmoku T, Sato T, Noguchi M, Chiba S. 110(10)

Mutations found in cell-free DNAs of patients with malignant lymphoma at remission can derive 2019
from clonal hematopoiesis.

Cancer science 3375-3381

DOl
10.1111/cas.14176

13 2 5

Tran B. Nguyen

BPDCN

115

2018

28

2018

Raksha Shrestha, Koichiro Maie, Mamiko Sakata-Yanagimoto, Motohiko Oshima, Yaeko Nakajima-Takagi, Hirotaka Matsui, Takayasu
Kato, Hideharu Muto, Enguerran Mouly, Olivier A. Bernard, Haruhiko Koseki, Atsushi lwama, Shigeru Chiba

Loss of Tet2 and Tet3 alleles accentuate development of myeloid and lymphoid malignancies

The 16th Stem Cell Research Symposium

2018




Kelichiro Hattori, Mamiko Sakata-Yanagimoto, Tohru Nanmoku, Yasuhito Suehara, Ryota Matsuoka, Masayuki Noguchi, Yasuhisa
Yokoyama, Takayasu Kato, Naoki Kurita, Hidekazu Nishikii, Naoshi Obara, Shingo Takano, Eiichi Ishikawa, Akira Matsumura,
Masafumi Muratani, Yuichi Hasegawa, Shigeru Chiba

Genetic evidence implying the common precursor cells for primary and extra-central nervous system relapsed tumors in primary
central nervous system lymphoma

23rd Congress of EHA

2018

Liquid biopsy for the identification of intravascular large B-cell lymphoma

58

2018

Sharna Tanzima nuhat,

Droplet digital PCR and PNA-LNA clamp method for RHOA mutation detection in peripheral T-cell lymphoma

58

2018

Koichiro Maie, Racsha Shrestha, Mamiko Salata-Yanagimoto, Motohiko Oshima, Yaeko Nakajima-Takagi, Hirotaka Matsui, Takayasu
Kato, Hideharu Muto, Enguerran Mouly, Oliver A. Bernard, Haruhiko Koseki, Atsushi lIwama, Shigeru Chiba

The Gene Dosage of Tet2/Tet3 Determines the Hematologic Cencer Development in Mice

The 9th JSH International Symposium

2018




Sakurako Suma, Mamiko Sakata-Yanagimoto, Tran B.Nguyen, Keiichiro Hattori, Yasuhito Nannya, Seishi Ogawa, Manabu Kusakabe,
Hidekazu Nishikii, Takayasu Kato, Shigeru Chiba

Blastic Plasmacytoid Dendritic Cell Neoplasm Arising from Clonal Hematopoiesis

The 9th JSH International Symposium

2018

Yasuhito Suehara, Mamiko Sakata-Yanagimoto, Keiichiro Hattori, Taiki Sato, Masayuki Noguchi, Tatsuhiro Sakamoto, Manabu
Kusakabe, Naoki Kurita, Takayasu Kato, Yasuhisa Yokoyama, Hidekazu Nishikii, Naoshi Obara, Yuichi Hasegawa, Shigeru Chiba

TP53 mutations found in the serum of malignant lymphoma patients at remission derive from clonal hematopoiesis rather than
minimal residual disease

2018 ASH Meeting on Lymphoma Biology

2018

Raksha Shrestha, Koichiro Maie Mamiko Sakata-Yanagimoto Motohiko Oshima Yaeko Nakajima-Takagi Hirotaka Matsui Takayasu
Kato Hideharu Muto Mouly Enguerran Bernard Olivier A Haruhiko Koseki Atsushi Iwama Shigeru Chiba

Loss of TET2 and TET3 alleles accentuate development of hematological malignancies

77

2018

, Raksha Shrestha, . , , , , , Enguerran Mouly,
Olivier A. Bernard, , s

Tet2/3

80

2018




Raksha Shrestha, Maie Koichiro, Mamiko Sakata-Yanagimoto, Olivier Bernard, Hirotaka Matsui, Yaeko Nakajima-Takagi, Takayasu
Kato, Haruhiko Koseki, Atsushi lwama, Shigeru Chiba

Tet2/Tet3 Allele Is the Savior Preventing Mouse Hematopoietic Progenitor Cells from Leukemia Development

The American Society of Hematology 60th Annual Meeting and Exposition

2018

Interpretation of TP53 mutations found in circulating cell-free DNA of malignant lymphoma patients at remission

23

2019

(Noguchi Masayuki)

(00198582) (12102)

(Kojima Takahiro)

(40626892) (12102)

(Kusakabe Manabu)

(40804381) (12102)




