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Antitumor strategies based on targeted modulation of tumor-associated

macrophages

CHU Xuxin, BU Fanxue, YIN Tingjie", HUO Meirong™
Department of Pharmaceutics, School of Pharmacy, China Pharmaceutical University, Nanjing 210009,China

Abstract Tumor-associated macrophages (TAMs) are the most abundant innate immune cells in tumors, which
generally exhibit anti-inflammatory M2 phenotypes, and are the key inducers of tumor development, metastasis
and drug resistance, and thus becoming a popular target in the field of antitumor immunotherapy. The study and
application of nanocarriers optimize TAMs-targeted antitumor therapy. According to the characteristics and func-
tions of TAMs, modulation strategies based on TAMs are elaborated, including TAMs depletion, inhibition of
TAMs recruitment and TAMs repolarization. At the same time, in order to apply the above strategies more effi-
ciently and overcome the general off-target problems in treatment, specific TAMs-targeted therapies based on
nanocarriers are reviewed and analyzed, including passive targeting to TAMs, active targeting to macrophages
and specifically active targeting to M2-TAMs. Finally, based on the limitations of targeting TAMs alone, new
therapeutic strategies of targeting both TAMs and tumor cells via nanocarrier based delivery systems are intro-
duced to provide new ideas for the application of these strategies in the field of tumor immunotherapy and combi-
nation therapy with other antitumor strategies.
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Figure 1  Cellular constituents of the tumor microenvironment!!”!
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Figure 2 Illustration of TAMs repolarization!®*!

— BT B2 38 13 BB CD47/SIRPa(“HIIZF™)
{55, 395 TAMs 1Y 7 WEARRVE R 52 060 fih 923 44 e i)
WEBRALE] . Andt CDAT B 5 BE DT IR (HuSF9-G4 |
CC-90002 45 ) B A ¥ 1 . 21 fil 75 £ 11 SIRPa-Fe
(TTI-621) X 1217 538 % ) 245 BRI ] £ P ] A 20
58 TAMSs ] b Rg 40 HfL A A W RE T o AR, ISR
FEAb TR Can ] 22 8 BB 5 ) BRG] TR I7 ik 2
Je , ] — AL R A SR

Toll F£ 3 M4 (TLR) J& — Bl A P 52 14 (pat-
tern recognition receptor, PRR) , 7F ¢ K 4 58 N 2B 1)
WoE T B E AR R . 4B BORL (i LPS) 5% 7
Fi2 (RNA 5 DNA) Xt TLR 37 BE 515 5 5 I
VAN G SN B i O N I <6
TLR sl 70 n]BUE A5 5 TAMSs $4 oy 4%
195 Fif g 1y 6 ST L 4t TLR3 9% 3l 70 3 LML R
[Poly (1: C) I by — b i Jed 2 v , ] i 45 3R 8
HAY TAMSs F AR A , AT o035 MGG S0 88 A )47 e
B 8 S NP 5 R L I 4 i 32 1A (macro-
phage receptor with collagenous structure, MARCO)
JEJB T I R Z A Z R PRR. MARCO %
FLmg Al i 3k, 3Rk 5 2R I iR RS A
Ko HEARIE , EF X MARCO SZ 1R (B 0] TAMS
AL A R R, S A S AT TR 20
#H % & H 4 (cytotoxic T-lymphocyte-associated pro-

Antitumor macrophage

Proinflammatory cytokines
and chemokines

e

Immunostimulation
Antigen presentation
T cell activation

tein 4, CTLA-4) 1 il 77 3¢ FH 7T £ &5 40 i 98 4 73
TR

ULk, 5 I 20 i 5% A B Ak A 56 145 5 1
T ) DG B U T VR SR R T A S LA N T
0 ) 00 3 39 e 4 ) R M A % P B v R
YE W o i, PI-3 3 B y (PI-3 kinase gamma,
PI3Ky) A5 TAMs S M il /5 FH (%) S s 35 771
LA 70038 21175 5 M1-TAMSs 77 AE 48 i ) o, B 1k
e A 0

T — AT R R A R AE KT i
T TAMs WAk . W2 8 A 2 2 AL B8 (histone
deacetylase , HDAC ) fill il 5] TMP195 BE % P4 A8 TAMs
PO A 2 RRAE , DTG I ] F M1AT 5 5
EAFEFLIRME TME LR Jf s Hoawmg g pE

BRIbZ A, —SE TEHLG KL G A AR g KR
T TR 515 20 DR A5, AT 3 e 8 4 3 P A L R T A a5
(RO B 2545 TAM 4 58 B Ak

FH HE T TAMSs #& 3 A1 40 ] TAMs 5548 SR B
TAMs 52 B A 55 W AN AN filf 5 8 4170 i 28 TAMs i 2>,
AR 4 2 70 5 200 L1 o, B R A b R T A
REM B TME . [R] B, 125 W ok A 1 W5 44 i 2
IR RS W S A AL I N S I 2 N S 2
TAMs 5t Ak 5 W 7E b I S 28 V7 Sl 52 3 B
IR



B2 EE3M

MR , 55« T R A G 5 e 4 8 ) 042 e R SR g 265

2 K ERRELE TAMSs &7 SR B

VF 22 51 X0 A 6] 4 5 ¥R bR 19 25 ) B A
TAMs HE X0 B0 T o T — PR Q]
W 3K 2L A i I T 24 W) A RS0k | TR R b AT B 2
TAMs, $5z K PR JEE b 63 G 58 308 ) 22 25 ) AN R
N o A5 MR T 9K 3 24 B AR 1 B gk i, 9 oK Akt
AT TAMSs S8 [n] S0, A]Re e V3 s BT e Fe
B, B e 3 H Y 0 I DA i 7 A5 A 1) i PR
B, HAT,HE ] TAMSs 99K AR 5T 32 AR 6
T g ol 7 Y v 3 1 R = VT P (enhanced perme-
ability and retention, EPR) R A K 37 4 5 Be AR 5%
P s SR ] AR BARBIE 4 AR R ok s
] " R0 3 B B ) SR S R ) o AN RT3
FN o

.....................................................

= =) [©) S & <) o
Blood vessel &N
Q ( e
(&) (¢
Q 0 6]
Tumor o o) 9 o
0 e Q
o O o 0
o (¥ e 0
o
EPR effect based 91 e & 1
passive targeting A
Active
targeting
Ql\/ ok
0 @~ B

Figure 3 Current targeting strategies for cancer therapy

A:Passive targeting based on EPR effect; B: Active targeting based on

ligand-receptor or antibody-antigen interaction!**!
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Figure 4 Schematic of the combined silencing therapy in vivo via nanoparticles targeting TAMs and cancer cells
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