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Functional study on galactose-specific lectin 3 from tumor-associated macrophage
based on single-cell sequencing

HU Xiangjia, LI Nan (National Key Laboratory of Medical Immunology & Institute of Immunology, Naval Medical University,
Shanghai 200433, China)

[Abstract] Objective: To find functional molecules that regulate tumor immune microenvironment (TIME) and influence therapeutic
effect and prognosis by focusing on phenotype changes of tumor-associated macrophages (TAM) before and after chemotherapy.
Methods: The data set PRIEB45598 from ENA (European Nucleotide Archive) was used to analyze the single-cell sequencing data of
biopsy tumor tissues from patients with advanced gastric cancer before and after chemotherapy. 31 subpopulations of cells were
obtained using PCA (principal component analysis) and UMAP (uniform manifold approximation and projection). Further TAM
subtype analysis and differential gene screening were performed to find the genes highly expressed in M2-like TAM cells after
chemotherapy. The mRNA and protein expression changes of the specific gene before and after chemotherapy were verified by
subcutaneous melanoma B16-F10 cell transplanted xenograft model. Whether the protein regulates chemotherapy-induced tumor cell
death was analyzed in vitro by Incucyte. Results: Focusing on the characteristic expression genes in M2-like TAM in single-cell
sequencing data, we found that the mRNA level of galactose-specific lectin 3 (LGALS3) was significantly increased after chemotherapy
(P<0.01), and its high expression in various tumors was negatively related to the survival of patients (P<0.05 or P<0.01). LGALS3 was
highly expressed in M2-like TAM in melanoma B16-F10 cell transplanted xenograft model in vivo (P<0.01), and its expression was
further increased after oxaliplatin chemotherapy (P<0.05). Recombinant LGALS3 protein inhibited oxaliplatin-induced tumor cell death
in vitro. Conclusion: M2-like TAM promotes chemoresistance of tumor cells through synthesis and secretion of LGALS3 after
chemotherapy. Therefore, targeting LGALS3 through immunotherapy may effectively improve the therapeutic effect of tumors.
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e N R AR A S R . ORISR
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6GLy6CF4/80 MHCIT™", i s\$ifA¥I H BioLegend
NCIP
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BV R 5 B R A1 +LGALS3 41 (100 pmol/L B
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Incucyte 40 il il 15 R G B n gl B AE T 1 DL
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ST, R IS AR M T A DL ds KoK, 4H1H)
Eb A5 R F SUI A ST R AR ¢ 462565, DL P<0.05 8, P<0.01 %
INEFBA R HE L

2 &4 R

2.1 M7 ATE AGC 4B 2% 2 J ) - 248 ] K 547
KRS M s inE AR

N T HERAGTT 2 5-FU 120 AGC 1 TIME
FIRZIE , & I 1 N 18 AN ORI A A v B 40 i 0 P 3R 45
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55031 B 4 M & 3R 0k B /B W 48 M (monocyte/
macrophage, Mo/Mg) #1 DC K #5 ic 3 [l CD14.
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22 477 B LGALS3 mRNA £ AGC 4842 M2 &
TAM ¥ sk A LA 5&F0S £ fiAax
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15 SR B16-F10 4156 T, $27~ M2 T TAM = £ ik

LGALS3 fe il 77 75 3 i i g sE - (& 5)

100 —fERIE (n=38)

—FRE (=38) — @RIE (1=256)
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2 U, CA TR BT i K TR B TIME ()
FRAE , LA TE B e K i 72 TIME 1 3 45 B3 .
TAM & TIME H 3= ZL {1 Sy Al 2 — , Befiy g fu s
P AR IE , A1 30 T 4 ) 448 B R 42 2% , 3 8
JeA I A B, A ) T 48 B A 5 PR 70 P 89 e 2 s 82
% T TAM 1£ TIME W R #E [ B 2R, A SR 7t
TAM TEALST B J5 R 56 PR 3 A 1% 1) e 2 e o Th
S VA A iR v T B AR i R 2 o 3l 4 AGC
P — SRR AT WU S (0 SR R I A £
RILLGALS3 2 H7 w1t m Rk T M2 1 TAM, HAER
SRR RAEBEREEZRNSF. HaioHT#E
{100 R Y5 TP 8 A L R AR S R SR PR T S e i IR A
TP S ) A K A X P R AN 22 Sk, TRk

AW ALk S BROBE R R R R AT B S .
LGALS3 7£ M2 2 TAM " Ak 7 J5 2.3 m 3R 1A 1 Bl
GAE /N BRI IR AR TR o 75 BI3IE S 5 (RIS, 200 it R 4% S 6
F B, LGALS3 ¥ 5 0% 175 5 s 40 o XAk 7 259 1
P

BEREMESED, A EEEREAG R
IS A B- AR IRE S . TR FLRE B E R KR
B+ JL AR 5, X LGALS3 W i N T 32 .
LGALS3 7E AR Zidh )z ik , B4 b4l N
F 20 UL K i S B I S A L. LGALS3 F 258
RLAEAN R , AT A% IR AR NAZ, 38 AT AR Ry 43 ik 2R
1 ORE B0 A A0 A7 BE AR I AT O R B R A e
LGALS3 5314 5 g 40 a1 Ve e FEFIE 72 1R 28
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HE AP R 4 P 3 b R I AR B P A L RE S
71 e U 4 20 R T T 4 T A A O 8 R A T R, $
TN AT HEA Y TR g, 2R LGALS3 #H7 , tn

MCP (GBC-590) A1l GR-MD-02 2. #E A 1 IT 31l PR #F
T, FRAR I T R (OB RS i,

MHIIETH/%

ol | .

XEE mpb Rl BRI
+LGALS3

*p<0.01
AR ZH AN B - DR A AL F A A0, 20 (AR R AT AR 41 i ; C : LGALS3 Al By b R A A FEZH 40 i s D - %% ZHAN I BB T R 0 #r
&5 SYTOX Green %2 &/~ LGALS3 SE30%| B D FI 015 S A B16-F10 ZRAR3E =

LGALS3 5 W 41 g i AH S P 3T A7 R I A A
il 4, 75 N LA AR /0N BR80T
Pl T #5275 LGALS3 ) TAM V#2278 /N B 7L R
JEAR A R, B RENS 5 S TAM & BOF1 433 LGALS3,
Jita 1 5 4 7 53 771 S B 152 6 A T 44 Rl LGALLS3 410
i) 771 25 B AH A7 FL R (modified citric pectin, MCP) GEf%
O] TAM 75 B IR 58 2 3 o A K RS 7% 10 1
FHBY . FE/IN BRI B A5 28 o, ASAAIE B g4 SRR
) LGALS3 {12 3 Jif 987 A= & %% 7 F1 LGALS3 411 ] 771)
GB1107 197 24, i & LI F GB1107 RE % 1 58 H 7%
K2 20 PD-L1 177 97 20, 78 B3R 0F 58 i) B ik
b AR SORAU R B v % ik LGALS3 () TAM [A] #E A7 7E
TN BIEAVNR B AR, B T LGALS3 7EfT
AT G AR S A JE B2 A] TIME F9 T 4 7%
TBITHE R IE R SR A T 2 T Sk .

K2, ATIE 30 Ik R A L P R A B 7 i
HREFE M2 B TAM R RE S R08 , AR T Tl 5 3R
ETHE 51 LGALS3 . it A Py R A 5256, B
I8 201 it SR Y P LGALS3 78 iR A7 ke b A7 =

BAEF, TR N IR IG T (R B . SR, BT R
ST B 00 P 50 0 AT 5 2 6 A 4 R ) R 4 SRR
HAHIE , LGALS3 & 75 7 2 F g 2 84 b 5 % AR 1L
IVE R, TR B A7 AE 22 St R 42 AE L 5 e ik — 2B 1
Fio @I RN ORI PR AL S5, B B TAM SR IR 1
LGALS3 7 Mg v y7 97 20h BoA AR, I/ N
AR PEIRIT BT (ERE 55 . 42 ORI TAE A, iE
7T TAM SR VE 1 LGALS3 7E H 5 rfdg 7 250 1)
A5 R 32— 25 3 R TAM 76 # 5] TIME (1) %%
BT RIERITER
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