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Novel pyrazole derivative IHMT-140 exerts anti-tumor effects by
reprogramming the immune microenvironment through lysosomal
pH regulation
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Abstract: Tumor-associated macrophages (TAMs) have a dual role in the tumor microenvironment, mediating
both immune activation and suppression. M1-TAMs kill tumor cells, while M2-TAMs are immunosuppressive and
promote tumor growth. The activation of TAMs and enhancement of their anti-tumor immune function is a major
goal in cancer immunotherapy. Here, we report a novel pyrazole derivative, IHMT-140, which reprograms tumor-
promoting M2 macrophages into tumor-suppressing M1 macrophages, thereby inhibiting tumor growth.
Mechanistically, IHMT-140 raises lysosomal pH in M2 macrophages, blocking autophagy and activating MAPK
and NF-xB signaling, which induces M2-TAMs to M1-TAMs and mediates the anti-tumor response. As a potential
immunomodulator, IHMT-140 provides not only a new tool for studying TAM reprogramming, but also a
foundation for developing related immunotherapies. All animal experimental protocols were approved by the Hefei
Institutes of Physical Science, Chinese Academy of Sciences, with approval number DWLL-2023-116.
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AR S 7 AL R iR 0 R AT REAE S R SR AR E B it
J, FE 5] R AN G g% S R gk R G G AL
A 2O H AR, I NP S8 R e R G I g
9 0 5 5% B OB AR B b, I 2 5 R gt R 1 i
AT B, MR G R T X T AE S TR AT
BT KEEENR YT, HAZ O AL ZE T 0 AR H 5 R
o R G LI B R . 7R R R S, iR A % B
40 iy (tumor-associated macrophages, TAMs) 1}y 3 %
)92 ) 5 A A A, 0 ek e 40 PR 94K g L [
IR, e 32F fib 988 4 28 6 3% ot A AR R PR A K %
BB, BT TAMs TR FARXT AR08, AN 5 72 AR T 24
RAZ, R L 7] TAMSs 8% 0 2N — Ff bl B8 77 1) g i 4
REVRIT AW (A AR R R, TAMSs 76 8 oA 58
T EAAWEREE, 25 REEE, B0 S 0%l
U, E AR PRk R O AR R, IR O B R 2
PEFNHDIRAS o Rk, Q] 0% TAMSs 1k 52 408
FEDIRE, BN IR GBI ) BB 5T T 1A

HE A 75 M8 1) Th BE A 6], TAMs 4 4 M1 B4R
M2 Y. FE R TR i, DR B IRV ) I M 4 i 42 e 9Rg
55 BB Ak o M2 B TAMSs, X 2840 g AN 2k 1 %)
JIe 988 24 L ) L R A R 0, T AT B R L AR A AR
P L K AR 22 5 . MR, M1 B E R A HL 4
FE 2740 e e 40 PRIV RE 77, I R OIS PR R e M T 4 i,
NG R FEDUI IR 8. PRk, B ) M2 B TAMs © N
— PR TE R IR IT RIS . B AT, A OC SR g B
T 5 Bk TAMS!'S" SR 70, AT B4 S B, % M2 B
TAMs“ Y46y BA o e 22 84 1 M1 A 15 05 4 i 2
TR FRAR s AR, AT SEELC DU AL AR R A5 7 IR 9T
. SR — R AL ) SS R AE TR I BE % R 4% LR T
Mt Al A% DA N A 5 .

I 400 e S R B R ) B B R oy, B
e P B AT B, RS TE AN R R R 5 S5 A TN AR A N 2
AL M BB AR M2 B . W 7T R BH, B A
M) Dy fe, BRI ARAOIRZS, 55 ¥ B4 1) D g 2% V) AH
Koo BRI ML A% 0 D B8 22— 2 T8 s 4 i 7 S AT S
VI AR I AR o A T R 1 i B R A R R
HEFFIR T pH A 55 (£ 4.5~5.0), iZ R M 24
2 Fh 7K A 6 R0 R P 6 75, 2 ORIE A B DA SR A 1)
JCBERA . [RLG, A A4 pH IR AR AL W] e 5 iR 1) g iR
A, HE AR E A M ) R B g D REY . BT,
AR T — AN AL AL S P THMT-140, ZA6 &4

RENE %S/ BB R ) M2 72 I 40 il 26 3 MBS s
B R EMM R . HAE AL FE T THMT-140 fg
& v M2 2[5 058 A41 w0 T 1) pHL AL, 3k T BEL O 1 e
I E MAPK 5 NF-«B {5 5 1 B, & &2 ff M2
TAMs [l M1 8 TAMs #: Ak, KEEPUIEE A .

MR57EE

YHREIE S PANCO2 A1 THP-1 44 g 3 5K 08 T L i
R AR PR A F . THP-1 400K H & 10% B 25
If3% (BC-SE-FBSO1, JtAit A= 47) #10.05 mmol-L" B-3i
i 2 BE (034461, Sigma A #) [f] RPMI-1640 17 77 %
(BC-M-016, JC fiit A= 47) 55 77 ; PANCO2 41 il K FH &
10% fifi 2F- I3 /) DMDM £ 77 3& (BC-M-005, Jt it 4
) ;IR

FEMFEFL HIECO, MK =M (Heracell
150i, 3 [E Thermo Scientific 23 7]); SpectraMax i3x [
FrAX (32 B Molecplar Devices 2 &]); it 2R4M A (35
BD Biosciences 2 #); EVOSMS5000 % 1 & (3%
Thermo Fisher & 7]); LightCycler96 qPCR 1 (¥ I
Roche /A 7]); PowerPac HC #E ik H1 ¥k {X (3% [& Bio-Rad
v wl) J Repure-A 2 R4 34 4 (bt M A0 18 BB A R
YNGIDE

SRIEIRFF  JE £ BE (lipopolysaccharides, LPS) (¢
51 L2880) Al poly-L-lysine (% 5 : P4832) I [ 3%
Sigma Aldrich 24 7] ; ANJF IL-4 (1% 5 : 118466-HNAE).
N IL-13 (5251 10369-HNAC) F11L-4 (525 11846-
HNAE) 5 B b 5% SO B A 7 BR 2 7] ; SB203580
(725 : T1764).SP600125 (%25 : T3109) L-lactic acid
25 T4845) DL K Bx (/88 AR #0171 (B85 C0057)
W E iR AR AR A R A A BIEM-GSF (51 5:
315-02) SR JF IL-4 (155 : 214-14) M SRR IL-13 (F5 %5
210-13) 14 [ 34 [ PeproTech /A & ; phospho-p38 MAPK
(Thr180/Tyr182) ( # 5 : 4511S). phospho-SAPK/INK
(Thr183/Tyr185, B 5 : 4668S). LC3B (1% 5 : 3868).
SQSTM1/p62 (57 5 : 5114). phospho-NF-xB p65 (Ser536,
1% %5 : 93H1). NF-xB p65 (7% 5 : C22B4).p38 MAPK
($%5: 8690) [ SAPK/INK (1% '5: 9252) S5 44 H £
Cell Signaling Technology /A #] ; FITC anti-mouse
NKp46 (CD335, % 5 : 560756). PE-CD19 ( % 5 :
553786). percp-CY5.5-CD3e ( % 5 : 551163). APC-
CD3e (5 553066).FITC-CD3e (%% 5 : 553062).PE-
CD3e (f& 5 : 553064) J percp-CY5.5-CDS8a (5% 5 :
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551162) 5 it 21446 % B 55 [ BD Biosciences 2 1 ;
B-actin (525 : 30101ES60) A1 DAPI (1% 5 : 40727ES10)
M B b AR R AT BR 2 7] Multi-rAb™
CoraLite® Plus 594-goat anti-rabbit recombinant secondary
antibody (H+L) (%% 5 : SA00013-4) I | Proteintech /A
7] ; intracellular pH calibration buffer kit (£%*5: P35379)
5j LysoSensor Green DND-189 (1% 5: A66436) Il H 5
Thermo Fisher Scientific A ] ; RNA #& U 7l & (1%
51 AC0205) 11 H 1L AR B RHE AR A R 2 7] ECL
BUR& (515 AR1172) I B AL & EEMHEARF R
28 &) RIPA 2@ (525 : BL651A) I [ 4 JE Biosharp
N YRR (525 abs-9101) I [ LIt 7 4k
AW RO A BR 2 B NUE B B BE (Phorbol 12-
myristate 13-acetate PMA, % 5 : HY-18739) g H
MedChemExpress A )

THP-1 RIFEMERABMENIES 6 Lk B LA
5x10° />4 /L I¥ % B Ak THP-1 4, 35 7R3 i
100 nmol-L™" PMA, 24 h 4 il It B¥ J5 3 25 PMA, BLi B
W 2 g 9 MO Y, A1 150 ng-mL™" LPS %5 A M1 &L Jin
A 25 ng-mL" IL-4 f125 ng-mL" IL-13, % 5y M2 %
MEEMI BRI M2 B TR A R4 . Horh M2 24 40 i
TSR () THMT-140, 4b 22 48 hJ5, 445 W 52
.

NEREERFEERABRNRERSES KIRZ
IRFE, T 75% RS IR 10 mine M/ BRUZC B0 AN A4
JIE BB BT T B IR, s UM J i, 2% ok B Jbk S LAY 28
2, R BE T 75% RS TR E 30 s JE TN & 1% XU
(I PBS 1o B fui /)N JHE B 9 00 I S i R B R g
BEMCT 50 mL 2908t FH 20 0 10X 4 240 it o
T, 1500 rrmin’, 5 min &0, 25 E3E, 12 mL
SN M 2L R VR R, O 2 min 44T, i 6 mL 597 A&
153440, 1 500 r'min™, 5 min &0, 25 L, 13 mL ¥ 5%

Table 1

& (DMEM 56 4 35 72 2%, &% 20 ng-mL" M-GSF) # &,
5x10° A 4 /AL % BB AR T 6 FLiR 85 9% . 2 KA
PR, e 2 UM, B JE — R4 e R T A5 3 N BE AR
K1/ BB B R VR B 41 Y (bone marrow-derived
macrophages, BMDM) 41l ffl . A% S WAk, 78 55 9% 3
3 50N 100 ng-mL" LPS (5 5 s M1 %4 = I 4
Jid) 8% 20 ng-mL" IL-4 f120 ng-mL" IL-13 (% 5 it M2
A EWEGH ) o
RERARE  FIRBE A BT 124000, I
R (poly-L-lysine), #1554 M2 2 ) BMDM
4HH (2% 10° N4 /AL) T 3% 88 v b, I 10 pmol L™
[HMT-140 5 5 24 h, Z R H B[ €, #H . —PiEa,
4°C, . IxTBST &' [ & 10 mmol-L" Tris,
150 mmol-L" NaCl, 0.05% (v/v) Tween-20, pH 1& N 7.5]
Be 3K, B S ming —HUEEE R E 1 h, IXTBST ¥t
3K, B S min; I\ DAPI % i 44 4 20 min, 73 & 8
J6, 1IXTBST ¥k 3 WK, BFIR S min, 8@ i #4035 £ Bl
B (25 LSM 710, 8 [E £ 7]) #7401 .

KRELFMEEREMERST BMDM 5 THP-1
SR (1 B W 4 PR AR AR, 75 6 FLAR #2 R 5x10° 4~/4L 1) 48
o 4N BE S, R B AP IR SR . Hoh M2
RG24 I 48 h fE WS AR 40, 4% HE RNA B2 B 771 4 0
W45 E R AL HEAT RNA 320, A4 RNA WK 58
J&i, BU 500 ng RNA #4710 5% 5% | & B cDNA, % WL
RN 20 pL, B E 3N AL, 1% B S U 1
{8 H1 QPCR CFE AT S I g 8 308 4 5 3R & Wl % =X B
(quantitative real-time polymerase chain reaction, RT-
qPCR).

N TRHE AR RN ML TR R L R
VIR A IR 2> =) g 3K 8 J&] i 1 e 1 C57BL/6T /)N
B, &M AIE S 9 B202307100265. SE6 A, /N B 55
TERA R RAARREE S, B HYOKMERE. BT st

Primer sequences used for RT-qPCR. iNOS: Inducible nitric oxide synthase; CD206: Mannose receptor C-type; GAPDH:

Glyceraldehyde-3-phosphate dehydrogenase; CD86: Cluster of differentiation 86; ARG: Arginase; IL-10: Interleukin-10; TNF-a: Tumor

necrosis factor-alpha; IL-6: Interleukin-6

Gene Forward primer sequence Reverse primer sequence
hCD86 CTCTTTGTGATGGCCTTCCTG CTTAGGTTCTGGGTAACCGTG
hCD206 CTACAAGGGATCGGGTTTATGGA TTGGCATTGCCTAGTAGCGTA
hIL-10 GGGAGCCCCTTTGATGATTAA GCCACAGCTTTCAAGAATGAAGT
hARG GTGGAAACTTGCATGGACAAC AATCCTGGCACATCGGGAATC
hGAPDH CCAAGGAGTAAGACCCCTGG TGGTTGAGCACAGGGTACTT
miNOS ATCTTTGCCACCAAGATGGCCTGG TTCCTGTGCTGTGCTACAGTTCCG
mCD206 CTCTGTTCAGCTATTGGACGC CGGAATTTCTGGGATTCAGCTTC
mTNF-a CCACGTCGTAGCAAACCAC TTGTCCCTTGAAGAGAACCTG
mARG CATATCTGCCAAAGACATCGTG GACATCAAAGCTCAGGTGAATC
mIL-6 CCCAATTTCCAATGCTCTCCTA AGGAATGTCCACAAACTGATATGCT
mIL-10 GCTGAGGCGCTGTCATCGATTT GGCCCTGCAGCTCTCAAGTGT

mTubulin AGATTTGATGGGGCCCTGAA

CAGGCATTGGTGATCTCTGC
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957 ¥ 2 vp [ BL A4 B A RE A 5 R 2 B BT L HE (AL i
5 DWLL-2023-116), /™ #% 42 [ o [E B} 2% B & IE)
R FERE BN A BN E AT . AR AR PANCO2
S, A7 A0 A E A K, B 1x10° S (1xPBS #
) PANCO2 4i Jitd 34 17 CS7TBL/6T /N BB T 824, 5 i
JAK A 50~100 mm’ B, SEIG W) BE BENL 70 9 4 4
FIXF B (n = 4) THMT-140 2541 (n = 5). 75 P35
B (n=5) LA THMT-140 5 35 PO AR BE & 45 25 41
(n=15).

I HKI Y (0.5% methocellulose/0.4% Tween
80 in ddH,0). IHMT-140 %5 24 : 100 mg-kg', 1 ik #
B, BR—R. HPMIESZ): 60 mgkg', I8 TS,
3K —W. BB S HAFR S T IHMT-140
(100 mgkg', MREH, 8K —R); FHEMESZ
(60 mg-kg"', FEIETESS, B3 K—R). hZMN], 53K
DU — VIR /N FEXE /N RBEAT AR E ;28 30 RAb St
/IR, B N AR L

REBEHN AT B K R UK AN
IR 10 min-TE7K BE 5 min-Z8 18KV PR
BE: BRAEE K BT 1xPBS (pH 7.4) H{EM
O FE IR VR 3 Ik, BEIK S mino  BH I A I8 1 L A AL
i IR TN 3% SR KB, =BG I% B 25 min, Ff
JE 3 BT PBS (pH 7.4) HLE i (R PR BRI 3K,
RS mine MLTE 3 1 0 3% BSA ¥ 51 5 4 41,
i B 130 mine —Pi: B AR AW, £V E
Wy, B A PR TEEN4CHESHR. =
P BUH YD F, B3 A BT 1xPBS (pH 7.4) 7 i (4 4%
PR _E¥ES 3 WK, Bk 5 mine. V)RS TS, Tkt B
B =P (HRP Frid) 78 a5 2121, =R IF F 50 min.
DAB &1 3% Fr B T 1xPBS (pH 7.4) H 78 i (A8 1K |
Vw3 IR, BRIk S min. Yl AT )G, 784 2R IX 380
Jn T 6 FC 1 (1) DAB . (R, Y2 BRI 2 ) S £
DU IER B BN PHYE, BRI &b R &, B
P M TRARERE Y3 min &£ 4, HEKKBE, 295K
B G BORD, B RAK e, R 95K IR IR
W, KM . LK R K U0 R IR N 75% T8 K
5 min, 85% 5% 5 min, Jo/K Z B 5 min, IE T B 5 min,
THIZE S min HROEAT KE B, B U N R
KA T, S B . IR BT A R Nk
TSI IR

MAHREAR L0/, B AT HRIE T 1%
PBS i, BF B I 4 41, 4 200 H 3 R g i g T
15 mL &0 (UK _E#AE), 2 000 r-min’', 4 °C, 10 min
B, L, N2 mL 241 AR E R, SR
ZUf# 15 min, B4 00 4 mL 1xPBS 2% 1EZ4f#, 2 000 rmin”,

4 °C, 10 min 0>, % 13E, F 2 mL 1xPBS 5 & 41 i i
RN . B BU1.S mL EP & T EPE 4 B, bx
LB e 5, BU10 L K R iE T EP & b, 1
BN 100 pL 41 fe B, R WET IS, 4 °C, 30 min
WE. BE YU HAE NG, HSPUREA R (130 uL
1xPBS + 20 uL FITC-NKP46 + 20 pL PE-CD19 + 20 uL
percp-CY5.5-CD3e + 20 pL APC-CD3e), 7¢ 73 i 51 )5,
] B AN FE A N 10 pL PUARTR A (25 AV APk,
LR & 4 5 N FITC-CD3e+ PE-CD3e . percp-CY5.5-
CDS8a. APC-CD3e £ 1 pL, £ A & 4 % Jn A FITC-
CD3e. PE-CD3e. percp-CY5.5-CD8a. APC-CD3e %%
1 uL)e MOAPUAR)S, 4 °CREYEHF E 30 min. FFEIMA
1 mL 1xPBS, ¥#£%J, 3 500 r-min”, 4 °C, 5 min & », %
3%, F 350 uL 1xPBS =& 4 f yi e, 1 0 X 2 30
BN, EYURI

BRAMAF I Agilent 2100 bioanalyzer (35
Agilent Technologies 24 &) HEATFE Rl F% FH £ g
D3 VEIEAT SCPE R S TR, 34T Mlumina W7 . KA
FRELHIRASA AN EFRIEERNZE. 5t
T A EE FE S, {8 F DESeq2 R £ #E1T % > 2%
PRI % 7 2355 M. DESeq2 #4811 F2 7, T
A8 FH 25 47 0093 A A Y A v o i R e TR Al
)% 5+ 2215 . {fi 1 Benjamini 1 Hochberg 5 7%} P&
HEAT RS OE DR A R R IR, B2 IE S5 1) P < 0.05 LA
J|log,(fold change)| = 1 & 79 ¥ 35 72 57 R Ik BIMH -

ERSHEFEENH B clusterProfiler (3.8.1) &
5280 22 7 R IEFE R ) GO (gene ontology) & £ HT
(5 P < 0.05 111 GO term il iof 72 57 308 2[R 2 3% & 4E),
FAE FIAH R 93T KEGG (Kyoto encyclopedia of genes
and genomes) 1 i 1 72 e RIBFE R M Gi it & S O

Western blot K %5 3 5 M2 %Y () BMDM/THP-1
YA T 12 FLAR, 1.5<10° AN/ FLAN M 4 AR, 41 B I B s
INZgab 2R, W AL 40 B A & T 1.5 mL EP &+, 720K B
RIPA %A i 24 i 40 i 30 min (455 10 min ¥ iz — %),
B 5 12 000 r-min”, 10 min 250, BU_E 3 T80 EP &,
KA BCALE R HEWRE, BEAH NN EFE
PR AT, T 100 °C 4 @ i Hh A 10 min {5 442
PR, J 8 B0 5 R S B AR .l SDS-PAGE #i
e kAT B A, R B R OB 2 NC/
PVDF Jii§ . %% J5 1) NC/PVDF i 17 £ H1 (5%
Jit HE W%, 1 h), TBST & WIH ¥E 3 I, X 10 min. i
J&, N4 5% BSA () TBST 1 W0 B 4% S 1tk — 41,
4°CHEWE. KH, B —Hi, K NC/PVDF i H
TBST i ¥ 3 ¥, % 10 min, AR N ) =50 (&
5% it g @50 () TBST H B 2 AH B 1 65 50, =i &



© 1692 -

2524} Acta Pharmaceutica Sinica 2026, 61(5): 1688-1698

1 h, ¥ & —§it, TBST i& ¥t NC/PVDF i 3 &, & &k
10 min. AR5 ECL {57 & v B 5 #E 47 ECL LA Wi e

HAEOL B 5, R Imaged A4 43 #7 2 7 2K BEAHL, JF
F GraphPad Prism 3K 1E K

RESUR pH AN K BMDM/THP-1 3K I (1) M2 %
i LA 1.5%10* /9L 1) %5 BE# M T 96 FLAR, 240 it i
J& 125 DMSO/THMT-140 (10 pmol-L™), 4 ¥ 6 h. [
Ja, % 1.1 uL 1 000x 4% ¥ LysoSensor Green DND-189
S 1.1 mL HEPES H iR 5J il 2% L (0, B bR 15 77 2k,
FFLIIN 100 pL Je a3, T i F#ARE 1 h )5, H
IxHEPES et Wit o it it 2220 53 51 F A/B/C/D buffer
%% 1 000x cell loading solution (L AEE & J5 vk WLt
B 1), 37 CCBEYEIEH S min. 55, 5256 40 5 4% vk il
2% 41 R b A AE EJE,, = 443 nm/505 nm 2% 14 N &,
F GraphPad Prism 8.0 kb B £ 4 3 1E &

GATFEFE SIAR B Gk i S1EEER
F GraphPad Prism 8.0 # {4 58 mi¢, o =i B R H

GraphPad Prism 10.0 80 fF 22 . 22 4 A ELBCR FH 5 A
77 % one-way ANOVA 73 #t LA € e it 2 b W 3
Z5t, P<0.05#INARG R IR L.

o

4R
1 THMT-140 &3 E4F2 TAMSs I HI BRAR B £ <

T POt % (gemcitabine) A& — Ff B M5 IE 4% 1 25 4LL
Wy, HAE PR S YT 5 O\ iR 20 i DNA, S8 i $0
DNA &5 & K EPLHEER . H 1997 4 Burris
SECYI B AL R 8IE 58, 7 P A B 25 Y8 7 I TR
i g 5 1 PR 3K 2 226 R AR A7 191 07 T 3500 5- 500K 1 g
(5-FU) J, 1225 R4 1f Sy 06 58 gk Jlt g 1) — 2R 09T 245
W TE 4P IEH (1 PANCO2 i 78 /N R RS AE R A A |
AW TR T THMT-140. 7 F64th i LK 5 25 B A 45 24
R PR R . ISR 25 30 KJE VAN 3 4/ Bl Ak
WPLIIR 252 (B ). LIt gE REIR, 24 /N Rk
A R B, YA Y THMT-140 B A 5T 1)

: n e
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M - e every three days a@ Y Tumors|— HE staining
"-a: Gemcitabine Q
@
i.p.Every three days )
i Drug ilnjection Sacrificed
Dzliys (I) 3|0 Analyze spleens and tumors

PANCO02

._.

O

(=}
]

X
E—1
%
o -
g 100
2 4 —— Vehicle
2 Gem
5 504 2 [HMT-140
= 4 —— comb
=
72 o B S B S
0 6 12 18 24 30
Days of drug administration
D
PANCO02

1.5
=]
o
7% 1:0 TGI=58.9%
z
=
g o0s
e

0.0-1

ehlcle Gem IHMT 140 Comb

C PANCO02
w 15009 o vehice
E —— Gem
E 10004 ——  [HMT-140
: —e— Comb
E 500
T T T T T 1

0 6 12 18 24

Days of drug administration

Vehicle THMT-140 Gem Comb

Figure 1 Assessment of the antitumor efficacy of IHMT-140 in a PANCO02 syngeneic model. A: Schematic of the experimental design; B:

Body weight change curves; C: Tumor growth curves; D: Final tumor weights from each treatment group; E: Representative photographs of

excised tumors. n=5,Xx + 5. P < 0.01 vs vehicle group
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LA (B 1A). BREHAHMEAZE 18K, NRKE
T FEL) 25%, (HZ JE R ERET KR . itk — B HE R
THMT-140 F. 25 8 M (1 52, A B 908 K R 14 R
SUEE SO E S, HLAE 200 5 400 mg kg &R IR A T
AR E NRREAET. . Rk, BEA F 250 I 8 2 1) 1B
FH K E R, BA T IHMT-140 5 35 74 il 352 11 73 [
PEH, X T Rein = 7 AL B AT 7 4R BN R B . A4
1 J5 SR AR BH, 1Z 3 AT, B MR KT B
EVRTT I IE SR T R A AR s & B . 1
i3 A K 1T, THMIT 1-140 4 ik J88 4 AR 086 K50 35 7 Al
TR P T NGRS, T BEA A 2 AL AN R R o B
=, R IHMT1-140 J H 54077 25 3 P AR B A Ge 8
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Figure 2 Analysis of treatment effects on spleen weight and

splenic immune cell populations. A: Quantification of spleen
weight of each group; B-E: Proportion of NK cells (B), B cells
(), T cells (D), and CD8" T cells (E) in spleen. n =5, x+ 5. P <
0.01, ™" P <0.000 1 vs vehicle group
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Figure 4 Transcriptome profiling of IHMT-140-treated BMDM cells. A: Bar graph depicting the quantitative distribution of upregulated
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Figure 5
induced repolarization of M2-type TAMs to M1-type TAMs. A:

Morphological changes associated with IHMT-140

Representative images of M2-type THP-1-derived macrophages
after treatment; B: Representative images of M2-type BMDM after
treatment (scale bar, 50 pum). BMDM: Bone marrow-derived

macrophages
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Figure 6

IHMT-140 promotes M2-to-M1 repolarization in TAMs. A-D: In THP-1-derived macrophages, RT-qPCR analysis shows the

relative mRNA levels of CD86 (A), ARG (B), CD206 (C), and IL-10 (D) after treatment with or without IHMT-140; E-G: In BMDM, the
relative mRNA levels of iNOS (E), ARG (F), and CD206 (G) are shown; H: Relative mRNA levels of key M1 (TNF-a, IL-6) and M2 (IL-10)
inflammatory factors are also presented. n =3, x + 5. "P<0.05, "P<0.01, ""P < 0.000 1 vs M2 without THMT-140 group
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Figure 7 IHMT-140 increases lysosomal pH in M2-TAMs. A:

Lysosomal pH measurements in M2-polarized THP-1 cells
following IHMT-140 treatment; B: Lysosomal pH measurements
in M2-polarized bone marrow-derived macrophages (BMDM-M2)
following treatment with IHMT-140. n=3,Xx + 5. P < 0.001
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Figure 8 Analysis of signaling pathways following IHMT-140 treatment. A: Western blot analysis of p62, LC3B, p-p38, p-JNK, and p-NF-«B

after 12 h of IHMT-140 or chloroquine (CQ) treatment; B: Quantitative analysis of the protein levels shown in (A); C: Immunofluorescence
imaging of NF-xB (red) and nuclei (DAPI, blue) in M2-polarized BMDM (scale bar, 20 pm); D: Relative mRNA levels of CD86 (M1
marker) and CD206 (M2 marker) in BMDMs treated with THMT-140 (10 umol-L") alone or in combination with the p38 inhibitor
SB203580 (3 pmol-L™"), the INK inhibitor SP600125 (20 umol-L™"), or L-lactic acid (LAC, 100 mmol-L™") for 48 h. n =3, x = 5. "P < 0.05,
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