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Supplementary Table 1. Materials used in study.

Antibodies Manufacturer | Catalog Number Dilutions
FITC anti-mouse CD3 Biolegend 100204 1:200
APC anti-mouse CD4 Biolegend 100412 1:200
PE anti-mouse CD8a Biolegend 100708 1:200
FITC anti-mouse CD11c Biolegend 117306 1:200
APC anti-mouse Ly-6G/Ly-6C Biolegend 108412 1:200
(Gr-1)
FITC anti-mouse F4/80 Biolegend 123108 1:200
PE anti-mouse CD206 (MMR) Biolegend 141706 1:200
FITC anti-mouse CD45 Biolegend 103108 1:200
PerCP anti-mouse/human Biolegend 101230 1:200
CD11b
PE anti-mouse FOXP3 Biolegend 126403 1:200
APC anti-mouse CD80 Biolegend 104714 1:200
PE anti-mouse CD86 Biolegend 105008 1:200
PE anti-mouse CD274 (B7-H1, Biolegend 124308 1:200
PD-L1)
APC anti-mouse CD279 (PD- Biolegend 135209 1:200
1)
PE anti-mouse I-A/I-E Biolegend 107608 1:200
APC anti-mouse CD40 Biolegend 124612 1:200
APC anti-mouse CD69 Biolegend 104514 1:200
PE anti-mouse CD19 Biolegend 15508 1:200
Anti-CD4 BioXcell BE0004-1; Diluted to 100 g/mL
Clone: 53-6.7
Anti-CD8a BioXcell BE0003-1; Diluted to 100 g/mL
Clone: GK1.5
Anti-PD-L1 BioXcell BE0101; Diluted to 100 g/mL
Clone: 10F. 9G2;
Lot: 751219D1
Anti-p-P65 Abclonal AP0475 1:1000
Anti-GAPDH Servicebio GB11002 1:1000
Anti-TLR-2 Abcam ab209216 1:1000
Anti-p-Syk Cell Signaling #2710 1:1000
Technology
Anti-MyD88 Abcam ab219413 1:1000
Anti-Dectin-1 Absin abs124190 1:1000
Goat anti-Rabbit IgG (H+L)- | Ray Antibody RM3002 1:5000

HRP




Yeast

Yeast from Sigma-aldrich ysc2-500g
Saccharomyces Cerevisiae
Inhibitor
Laminarin Sigma-aldrich 9008-22-4
C29 Cayman 27029
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Supplementary Fig. 1. The composition of YCW NPs. (A) The composition of YCW nanoparticles.

(B) Monosaccharide standard high performance liquid chromatography (HPLC) curve. (C)
Monosaccharide curve of YCW NPs.
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Deserptin
Acth 0 5=Sacchamn yoes cerevisiae (stran ATCC 204508 /S288c) 0 ¥=559292 GN=ACTI PE=1 §V=1
ATP synthase subunitabha  fochondral0 $=Saccharom yees cerevisie (sran ATCC 204508 /5288¢) 0X=339292 GN=ATP1 PE=1 §Y=5
Ebngation factorTu m ftochondrial0 $=Saccharom yees cerevisiae (train ATCC 204508 /$288¢) 0 X=559292 GN=TUF1 PE=1 §V=1
Phsnan en brane ATPase 1 0 S=Saccharom yces cerevisise (stran ATCC 204508 /S288¢) 0 X=539292 GN=PM A1 PE=1 $¥=2
Enokse 20 $=Saccharon yces cerevishe (st ATCC 204508 /$288¢) 0 ¥=550292 GN=EN0 2 PE=1 §V=2
Enokse 108= Succhamm yees cerevisiie (s ATCC 204508 /5288¢) 0X=559292 GN=EN0 1 V=3
Akoholdef =Saccharon yees cerevishe fstrai ATCC 204508 /5288¢) 0 X=559292 GN=ADH2 PE=1 §V=3
Akohol C e ftran ATCC 204508 /S288¢) 0 X=559292 GN=ADH 1 PE=1 §V=5
ATP sythase subunitbeta m fochondrial0 $=Saccharom yees cerevisie (sman ATCC 204508 /5288¢) 0 X=339292 GN=ATP2 PE=1 §Y=2
Adenosyhon ocysteinase 0 S=Saccharon yees cerevisiae (stra ATCC 204508 / 5288c) 9292 GN=SAH 1 PE:
Ebngatin factor 1-abha 0 S=Saccharon yees cerevisie (strah ATCC 204308 /$288c) 0 X=559292 N =TEF2 PE:
Histone 4 0 S=Saccharon yces cerevisiae (tran ATCC 204508 /5288¢) 0 X=559292 GN =
Pynuvate kiase 1 0 $= Sacchamn yees cerevisie fstran ATCC 204508 /S288¢) 0 X=559292 6
Phosphog licerate kinase 0 $=Saccharom yces cerevisie (stran ATCC 204508 /5288c) 0 ¥=55
Histone H24. 0 $=Saccharom yees cerevisiae fstrain ATCC 204508 /S288¢) 0 X=550292 GN=HTZL P
408 rbosom alproten 3 0 $=Saccharon yees cerevisiae (strai ATCC 204508 /S288c) 0 ¥=559292 G N
NADP-specific glitan ate dehydmgenase 2 0 S=Saccharon yces cerevisie (i ATCC 204308 /5288¢)0X=559292 GN=GDH3 ]’E 38V=1
NADP-specific ghita ate dehydogenase | 0 $=Sacchamn yees cerevisie (stran ATCC 204508 /$288¢) 0 ¥=539292 GN=GDH 1 PE;
V-type proton ATPase subunit ¢ 0 S=Saccharo yees cerevishie (stran ATCC 204508 /5288¢) 0 X:
Outerspore wallpmteh 1 0 S=Saccharom yees cerevisize (strai ATCC 204508 /5288c)
Heatshock proted S344 0 $=Saccharon yees cerevisiae (stran ATCC 204508 / S288c)
Heatshock protedn S543 0 $= Sacchamn yces cerevisie (stran ATCC 204508 / S288c =3
 yeeralehyde-3-phosphate dehydrogenase | 0 S=Sacchamn yees cerevisie (tran ATCC 204508 /S288¢) 0 §=559292 GN=TDH 1 PE=1 §Y=3
Adenybsucchate synthetase 0 =Saccharo yees cerevisie (strah ATCC 204308 /$288c) 0 X=539292 GN=ADEI2 PE=1 §V=3
Reguhiorof the glycem I channel 1 0 $=Saccharm yces cerevisie (stran ATCC 204508 /$288¢) 0 X=559292 GN=RGC1 PE=1 SV=1
Aspartate—®NA lgase m ochondrial0 $=Saccharon yces cerevisie sta ATCC 204508 / 5288
Succhate-—Cof fgase ADP-fom ng] subunitbeta m fochondrinl0 S=Saccharom yees cereviske (strah ATCC 204508 /S288¢) 0 X
Heatshock proted 60 m tochondrial0 S=Saccharon yces cerevisiae (stran ATCC 204508 / 5288c) 0 X=559292 GN=HSP0 PE=1 SV=1
W alose pem ease )l AL31 0S=Saccharom yces cerevisize (stran ATCC 204508 /S288¢) 0 ¥=359292 6N =M AL31 PE=1 V=1
Histone H2B.2 0 $=Saccharom yces cerevisie (stran ATCC 204508 /5288c) 0 X=559292 GN=HTB2 PE=1 SV=2

Supplementary Table 2. Specific information on the proteins contained in YCW NPs.



Retention Peak Relative | Relative Sample

Time Area [EELEICE peak Amount
(min) | (MAU*min) (%) height (ug/g)
(%)
1 Mannose 24.547 76.931 147.967 8.17 11.20 30.5912
2 Ribose 32.843 80.046 119.705 8.50 9.06 30.7059
3 Rhamnose 33.957 68.725 101.261 7.30 7.67 37.8932
4 Glucosamine 36.543 81.359 105.265 8.64 7.97 36.1403
5 Glucose 45.287 58.693 108.620 6.23 8.22 29.5305
6 Galacturonic 48.975 64.962 112.869 6.90 8.54 32.1512
Acid
7 Galactosamine  50.873 71.417 117.822 7.58 8.92 29.5746
8 Glucuronic Acid  53.685 75.380 117.666 8.00 8.91 40.5044
9 Galactose 59.113 82.683 89.621 8.78 6.78 32.4719
10 Xylose 61.437 94.660 107.369 10.05 8.13 33.4831
11 Arabinose 63.068 103.582 112.464 11.00 8.51 35.7434
12 Fucose 70.398 83.388 80.295 8.85 6.08 31.5859
Total 941.827 1320.923 100.00 100.00
Retention Peak Relative | Relative Sample
Time Area [EELEICE peak Amount
(min) | (MAU*min) (%) height (ug/g)
(%)
n.a. Mannose n.a. n.a. n.a. n.a. n.a. n.a.
n.a. Ribose n.a. n.a. n.a. n.a. n.a. n.a.
n.a. Rhamnose n.a. n.a. n.a. n.a. n.a. n.a.
n.a. Glucosamine n.a. n.a. n.a. n.a. n.a. n.a.
1 Glucose 45.340 2.006 2.157 100.0 100.00 221.1620
n.a. Galacturonic n.a. n.a. n.a. n.a. n.a. n.a.
Acid
n.a. Galactosamine n.a. n.a. n.a. n.a. n.a. n.a.
n.a. Glucuronic Acid n.a. n.a. n.a. n.a. n.a. n.a.
n.a. Galactose n.a. n.a. n.a. n.a. n.a. n.a.
n.a. Xylose n.a. n.a. n.a. n.a. n.a. n.a.
n.a. Arabinose n.a. n.a. n.a. n.a. n.a. n.a.
n.a. Fucose n.a. n.a. n.a. n.a. n.a. n.a.
Total 2.006 2.157 100.00 100.00

Supplementary Table 3. Specific information of mass spectrometry data of monosaccharide.

Standards (up) and YCW NPs (down).
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Supplementary Fig. 2 (related to Figure 1). Characterization of YCW NPs with different sizes.
(A) TEM of mixture nanoparticles (Scale bar = 500 nm). We found that most of the broken particles
were spherical or quasi-spherical, whereas NPs with irregular shape were also observed. (B) TEM of
large size of YCW NPs (Scale bar = 500 nm). (C) TEM of middle size of YCW NPs (Scale bar = 100
nm). (D) TEM of small size of YCW NPs (Scale bar = 50 nm). (E) Zeta potential of YCW NPs with
different sizes (n = 3). (F-G) Diameter and zeta potential of three different size of YCW NPs within
two weeks to monitor the stability of YCW NPs (n = 3). (F) RT. (G) 4°C. Data are means £SD.
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Supplementary Fig. 3. In vitro cytotoxicity assessment evaluated by MTT assay. (A) Dendritic
cells. (B) Macrophages. (C) B16 (the concentration of YCW NPs was 150 pg/mL) (n=6). Data are

means £SD.
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Supplementary Fig. 4. Activation of BMDCs and RAW264.7 after incubation with YCW NPs
with different sizes. (A) Representative flow cytometric analysis of Cy5.5 expression and (B)
corresponding quantitative analysis of Cy5.5 expression on BMDCs after incubation Cy5.5-labelled
YCW NPs with different sizes for 24 h (n = 3). (C) Confocal imaging of Cy5.5-labelled YCW
particles with different sizes after incubation with BMDCs for 24 h (blue: DAPI; red: Cy5.5; Scale
bar = 10 um, n = 3). (D) Representative flow cytometric analysis of Cy5.5 expression on RAW264.7
after incubation Cy5.5-labelled YCW particles (including MPs, Large NPs, Middle NPs, Small NPs)
for 24 h. (E) The corresponding quantification of Cy5.5 (MFI) after RAW264.7 incubation with
Cyb5.5-labelled particles for 24 h (n = 3). (F) Confocal imaging of Cy5.5-labelled YCW particles with
different sizes after incubation with RAW?264.7 for 24 h (blue: DAPI; red: Cy5.5; Scale bar = 20 um,
n = 3). (G) Representative flow cytometric analysis and (H) corresponding quantification of Cy5.5

(MFI) after incubation of DC2.4 with Cy5.5-labelled YCW particles for 24 h (n = 3). (1)
10



Representative flow cytometric analysis and (J) corresponding quantification of Cy5.5 (MFI) after
incubation of RAW264.7 with Cy5.5-labelled YCW particles for 24 h (n = 3). Statistical significance
was obtained by one-way ANOVA using the Tukey post-test. **** P < 0.0001; *** P < 0.005; ** P

<0.01; * P <0.05. Data are means =SD. MFI: mean fluorescence intensity; arb. units: arbitrary units.
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Supplementary Fig. 5 (related to Figure 2). Activation of BMDCs induced by YCW particles.
(A-B) Activation of BMDCs after BMDCs incubation with YCW particles, including MPs, large NPs,
middle NPs, small NPs and LPS (positive control) for 24 h. (A) Representative dot plots of co-
stimulatory molecules CD80 and CD86 expression on BMDCs and (B) corresponding quantification
of BMDCs maturation (n = 3). (C-F) Concentration of pro-inflammatory cytokines secreted by
BMDC:s after incubation with YCW particles as indicated. (C) TNF-a; (D) IL-12p70; (E) IL-1B; (F)
IL-6 (n = 3). (G) The corresponding quantification of CD40 expression on BMDCs after YCW NPs
incubation with BMDCs for 24 h (n = 3). (H) The corresponding quantification of MHC II expression
on BMDCs after YCW NPs incubation with BMDCs for 24 h (n = 3). (I) The corresponding
quantification of PD-L1 expression on BMDCs after YCW NPs incubation with BMDCs for 24 h (n
= 3). (J) The corresponding quantification of PD-1 expression on BMDCs after YCW NPs incubation
with BMDCs for 24 h (n = 3). (K) The corresponding quantification of CTLA-4 expression on

12



BMDCs after YCW NPs incubation with BMDCs for 24 h (n = 3). (L) The corresponding
quantification of LAG-3 expression on BMDCs after YCW NPs incubation with BMDCs for 24 h (n
= 3). (M) The corresponding quantification of TIM-3 expression on BMDCs after YCW NPs
incubation with BMDCs for 24 h (n = 3). Statistical significance was obtained by one-way ANOVA
using the Tukey post-test. **** P < 0.0001; *** P < 0.005; ** P < 0.01; * P < 0.05. Data are means

+SD. MFI: mean fluorescence intensity; arb. units: arbitrary units.

13
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Supplementary Fig. 6 (related to Figure 2). Flow cytometry gating strategy for analysis of BMDCs
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Supplementary Fig. 7 (related to Figure 2). Complete initial data of western blotting analysis of
Dectin-1/ Syk pathway and TLR2 / MyD88 pathway. (A)Western blotting analysis of Dectin-1 /
Syk pathway and TLR2 / MyD88 pathway from proteins of BMDCs after incubation with three YCW
NPs and LPS for 24 h, including TLR2, p-Syk, p-P65, MyD88, Dectin-1. (B) After utilizing Dectin-
1 competitor laminarin for 2 h, western blotting analysis of Dectin-1 / Syk pathway from proteins of
BMDCs after incubation with Small NPs for 24 h, including p-Syk, p-P65, Dectin-1. (C) After
utilizing TLR2 inhibitor C29 for 2 h, western blotting analysis of TLR2 / MyD88 pathway from
proteins of BMDCs after incubation with Small NPs for 24 h, including p-P65, TLR2, MyD88 (n =
3, each experiment was repeated three times independently with similar results, and we chose one

results to show).
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Supplementary Fig. 8. The influence of YCW NPs on T cells in vitro. (A) Representative flow
cytometric analysis and (B) corresponding quantitative analysis of Cy5.5 intensity on T cells after
incubation of T cells with Cy5.5-labelled YCW NPs (including large NPs, middle NPs, small NPs)
for 24 h (n = 3). (C-1) Corresponding quantitative analysis of CD3 T cells (C); CD4" cells in CD3
cells (D); PD-1 expression on CD4" T cells (E); CD69 expression on CD4" T cells (F); CD8
expression on CD3 cells (G); PD-1 expression on CD8" T cells (H); CD69 expression on CD8" T
cells (I) (n = 3). Statistical significance was obtained by one-way ANOVA using the Tukey post-test.

Data are means £SD. MFI: mean fluorescence intensity; arb. units: arbitrary units.
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Supplementary Fig. 9. Dose-response experiment for antitumor response. (A) Average and (B-F)
individual tumor growth curves in different dose group, including 0 mg/kg, 0.09 mg/kg, 0.18 mg/kg,
0.375 mg/kg and 0.75 mg/kg (n = 5). Data are means =SD.
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Supplementary Fig. 10 (related to Figure 3). YCW NPs inhibited tumor growth by remodeling
immunosuppressive tumor microenvironment. (A) Proportion of CD8" T cells in CD3" T cells. (B)
Absolute numbers of the CD8" of the tumor in UnTx group and small NPs group. (C) Representative
flow cytometric analysis for CD45" in tumors and (D) corresponding quantitative analysis of
untreated group and Small NPs group. (E) Absolute numbers of the CD45* of the tumor. (F)
Corresponding quantitative analysis for FOXP3* CD4" in tumors of untreated group and small NPs
group. (G) Absolute numbers of the CD4* FOXP3* of the tumor. (H) Corresponding quantitative
analysis of untreated group and Small NPs group. (1) Absolute numbers of the CD11c* of the tumor
(n = 4). Statistical significance was obtained by Student’s t tests (two-tailed). *** P < 0.005; ** P <

0.01; * P < 0.05. Data are means *SD.
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Supplementary Fig. 11 (related to Figure 3). Flow cytometry gating strategy for analysis of
different cells in tumor. (A) T cells; (B) MDSCs; (C) Tregs; (D) TAMs; (E) DC maturation.
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Supplementary Fig. 12. Distribution of YCW micro-particles (MPs). (A) Fluorescence imaging
of TDLNSs ex vivo after injection of Cy5.5 and Cy5.5-labelled MPs for 48 h. (B) Signal quantification
of Cy5.5-labelled MPs in TDLNs (n = 3). (C) Confocal imaging of TDLNs to monitor the signal of
Cyb.5 (blue: DAPI; red: Cy5.5; Scale bar = 80 pm, n = 3). Statistical significance was obtained by
one-way ANOVA using the Tukey post-test. Data are means =SD.
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Supplementary Fig. 13 (related to Figure 4). Distribution of YCW NPs in vivo. (A) Fluorescence
imaging of tumor, TDLN and non-TDLN ex vivo after injection of Cy5.5-labelled NPs for 48 h. (B)
Proportions of NPs in tumor, TDLN and non-TDLN after injection of Cy5.5-labelled NPs for 48 h (n
= 3). (C-F) Representative flow cytometric analysis of immune cells with TDLNs after injection of
Cyb.5-labelled YCW NPs for 48 h. (C) DCs; (D) Macrophages; (E) B cells; (F) T cells. (G)
Proportions of particles associated cells of tumor after intratumorally injection for 48 h (n = 3). (H)
Proportions of particles associated cells of non-tumor draining lymph nodes after intratumorally
injection for 48 h (n = 3). Statistical significance was obtained by one-way ANOVA using the Tukey
post-test. **** P < 0.0001; *** P <0.005; ** P < 0.01; * P < 0.05. Data are means =SD.
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Supplementary Fig. 14 (related to Figure 5). Flow cytometry gating strategy for analysis of T
cells in blood.
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Supplementary Fig. 15 (related to Figure 6). H&E staining and flow cytometry analysis of TME
after therapeutic. (A) H&E staining of major organs of each group after combination therapy (Scale
bar = 200 um, n = 3). (B) Representative flow cytometry analysis of MDSCs and (C) representative

flow cytometry analysis of TAMs within the tumors.
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Supplementary Fig. 16 (related to Figure 7). Combination therapeutic with small size YCW
NPs and anti-PD-L1 for B16. (A-B) Quantification of bioluminescence signal of primary tumors (A)
and distant tumors (B) observed on day 8, 11, 14, 17 (UnTx: n = 4; aPD-L1: n = 3; Small NPs: n = 4;
Combine: n = 4). (C) Weight curves of mice in different groups during treatment (n = 4). (D) Imaging
of mice in four groups on day 14 and day 17. Statistical significance was obtained by Student’s t tests

(two-tailed). *** P < 0.005; * P < 0.05. Data are means %SD.
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Supplementary Fig. 17. Treatment efficiency of YCW small NPs and YCW MPs (GPs). (A)
Average and (B) individual tumor growth curves in different treatment group, including UnTx, YCW
MPs (GPs), YCW small NPs (n = 4). (C) Weight of mice in three groups during treatment (n = 4).
Statistical significance was obtained by one-way ANOVA using the Tukey post-test. **** P < 0.0001.

Data are means =SD.
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