[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo@ao) gobboobbuoogogobobobboodagd

oo@a) OOoooo
Author(English) Ryuichiro Hirano
oo@a) OO0:00@0),
oOooooo:0oo0ooa,
O000:00124540,
O0000:20230 30 260,
ooooo:0o0o0a,
OO00:00 00,00 0,0000,0000,000 00

Citation(English) Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 1245401,

Conferred date:2023/3/26,

Degree Type:Course doctor,

Examiner:,,,,
oooo@oD) oooo
Category(English) Doctoral Thesis
oo@o) oooo
Type(English) Summary

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

(FHRR )

Doctoral Program

wm X EE

THESIS SUMMARY

R T— R A BE L5 H HRHAL 80D« Mt (

L - . . ¥ )
Department of, Graduate major in FA T =T )T a— A Academic Degree Requested Doctor of
FARA . SEAE (1) - i -
FLERA T HMER () FEIE HT

Student’ s Name Academic Supervisor(main)

fEHA @) -

Academic Supervisor(sub)

S (Fn3C 2000 FFREE)

Thesis Summary (approx.2000 Japanese Characters )

KL TRV TARTT 4 TP A DOFHIRFIEROBRK ] LU, LT 05 EL VR I LD,

H1E ROl R T, DA T X A4 758, N TAXTT 4 7H A (TNBC) DR
PE. BUEDILD ARG OWTE L, TNBC IR OREZ B ~72, Mz T, #kl TNBC inEiED
BHFE D72 DI JE TR L2 SURAEIGM R, NESIREfE~ 27 = 7 7 — 3 (TAM), FLIRAEREF EME~ 27
777 —Y (MGTRM) (ZOWT bl L7z, FLIRIEIIAERRIXAL S AMIfa L A b A & L CHA
ERT 5203 mMoiLTHY, ERE LTCTNBCIREA EBITE DA REMENH D5, £72. TAM (TIES
WNTHx REMLIER Z R L, DAOFERIGRIERNE L THEE IR TWDR, ZORY Wb
RIGHIZE > TRV, it HERASK TAM L1358 72 2 B OREFAREENE H % Fr ok e etk ~ 7 =
77— (TRM) HKO TAM BFHER S LTHEREINTWD, 234 & TRM OBEIZ DWW TE &,
FLIRAE SRR ICVE B L2 AR OESR . MGTRM OAIRAER) & L CoORHi, X, TNBC 3R
WAL DRI AAT 5 AMFTED B Z IR~ 7=,

% 2 T nvitro TOFRIBEIER OTETR | TiE. TNBC FHEIBRIER OTER D 1= 232k L 7= in vitro
FRNTIC DWW TR~ 72, F9°, FLIRARIRLRL O B #2172 TNBC (RHEEME 2 BREET 2720, FLARMBIGFARR
& TNBC 03538 R %5 EiF, SLIIENG#LAE > TNBC AR 2 B2 B & 202 Lz, WRICHH
DTEAORIEDTZOIC, HhEE FIFICEENDLI A N UA 2T L, BB S A A
EPRPUATHET 5 Z & T, TNBC ¥R EICTHF 5T 28 A4 A v 2RE L, £/, [
U in vitro 28538 7 2 AV FLIRIBIGHLAR T © MGTRM 23835 72 TNBC (R EIEM 2 Fr> 2 L %
HOENI LT, ZOETIE, A A O FIERE D & MGTRM OAIIEAER) 0575 TNBC HEFE ]
I EDHERICHE LN D720, FHIGFIEN & LT MGTRM Z B ICHGEL T\ < 2 & & e LT
~Tz,

% 3% [MGTRM @ TNBC HH{EHEEH OMFE] Tk, MGTRM 73 TAM & L T TNBC H5E{EHELC
FHTHHEZ W O NCT H72DIZ, v 7 A TNBC D RRRIFTBAHE T L& AW CTHT L7z, £79°9)
DIZ, ¥ A TNBC Mifldz ~ v A5 4 FLIRAARRIC AR U, I TERAT O IR & gtk b 5 Y Cfif
#rL. MGTRM 7% TNBC T R B 2 SR 3 2 FEARMEMR TH D Z L 2B LI Lz, R
2, v7ma 7y —VHERAME L THMLNTWSZ v R vy BNE Y R Y —A (CL) ZRFT#ES LT
MGTRM % #ifid & B 72 FLI T TNBC #ifa 2 B4 L C. MGTRM DJEEFHIGE~D %7 5% §i <7z, CL ALEE
FUIRIZBAME L2 TNBC lEB X, = br—1d PBS WAL Y AR Y —2A (PL) ALERFLARCRAE L 7=l &
AR 2N A B AZE S 41, MGTRM (X TAM & LT TNBC HiElcH 5T 5 2 &2 A L7z,
I 51T, PL/ICL ALERFLARIZAEAE L 7= TNBC JEESN O I8 % oy kAL - Y o CRENT L 7o /5 5. CL L8R
FLIRICFBAE L 72 TNBC CHES; M A % 23 A BICHEA LT Y . MGTRM (XEHER 72 5 e dEE I & L




TMEFRECOGTFGET L Doz, —KIC, MEE I U TSR AT 5 HEERD TAM O #ijSEH
fol UL CHE ISR TWDA, MGTRM 23R TNBC IZHB W\ T EDOFLERTEF A E L CEIBNT 220D
WTH ZOETHAE L7, SRR XD TAM OERMNT CIE, PL & T CL AAHEILIR
(A LT CRENC D72 A E 72 TAM O S R vz, CL st o FLIRIEM#ERk D 7 = —
P4 b A FY T CTH. TAM ORI & MGTRM ORLEMRIAMHBE L ThD 2 E 080D,
MGTRM 2351 TNBC (28T, TAM O EZRIEEAIL T 5 &0 9 Fie e i a2 1572,

% 4% IMGTRM Z %) & L7z TNBC BI&IRFIEORH) Tk, MGTRM fZAER) O TNBC 1A~
DISAIZ DUV THEET L 72, TNBC Tldfits 7 o f3g LR 03 il & 72> T\ 5, £ 2T MGTRM
OFLIFERD AT & B0 TNBC{EEMEHICEH L, IEREYIRER O CLIZ L 5 MGTRM [R5 T
REMBEEB KT 2 MK RN G SN D0 E, ~ 7 A TNBC JAFTHHEET LA L CREEL 72, Yl
BRENLA CL CAUET 57 v ha— A afal{bs 5 2 LIk, BEERBITERIMHSIES RS h,
L L DT 2 2 LT R 2D JRFTEFHIE & A B2 R M 2 R HEGE S v,

5 ® (B 5%OBYE] Tk, AFETHONTHBREREL TELETH L L BIZ, MGTRM
FRAE TR DERIRICAIZOWT, A% OE E REZ R~ T,

i« FRSCEBIL, FI3C 2000 7 & 930 300 354 1 ET ORI T 52, b L<ITEL 800 5% 1 FHRH L T 7E&E W,
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Triple negative breast cancer (TNBC) is the most aggressive subtype of breast cancer and has no clear
therapeutic target. Therefore, treatment options are limited. Furthermore, TNBC has a higher risk of early
postoperative local recurrence than other breast cancers. Current postoperative adjuvant chemotherapy
does not effectively prevent local recurrence, and novel treatment are urgently needed. Recently,
tumor—infiltrating stromal cells has attracted attention as therapeutic targets. In this study, to identify
novel therapeutic targets for TNBC, I examined the TNBC-promoting effects of mammary gland tissue resident
macrophages (MGTRMs), whose contribution to TNBC has not been previously known.

First, to verify the TNBC-promoting effects of MGTRMs 7n vitro, a co—culture system of mouse TNBC cells
and mouse mammary gland fat pad (MGFP) was established. Co—culture with MGFP markedly promoted the
proliferation of TNBC cells, but the addition of clodronate liposomes (CL), a macrophage inhibitor, to
MGFP suppressed the promotion of proliferation. Inhibition of cytokines in the co—culture did not suppress
TNBC cell proliferation as much as MGTRM inhibition, so I decided to further evaluated MGTRMs 7in vivo
as a novel cell target.

Next, I used the mouse TNBC syngeneic transplantation model to test whether MGTRMs contribute to TNBC
promotion 7n vivo. The contribution of MGTRMs to tumor growth was examined by transplanting TNBC cells
one day after topical injection of CL to the MGFP. Depletion of MGTRM from MGFP suppressed the early growth
of TNBC tumors and significantly reduced angiogenesis and tumor associated macrophages. These results
indicate that MGTRMs have tumor—promoting effects in the early stage of TNBC.

Finally, for TNBC therapeutic application, the efficacy of MGTRM inhibition in treating TNBC recurrence
was evaluated in a mouse model of local recurrence. When MGTRMs were depleted from the MGFP at the site
of resection of TNBC by CL, the local recurrence was significantly suppressed. In addition, the combination
of chemotherapy and topical MGTRM depletion further suppressed the local recurrence and distant metastasis
of TNBC.

These results provide a novel strategy for the prevention of TNBC recurrence through targeting MGTRMs.
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