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Supplemental Figure S1: MDSC expansion positively correlates with 4T1 tumor 

progression.  

Six to eight week-old Balb/c mice were injected with 1×106 4T1 cells (mammary fat pad). 

MDSC (CD11b+Gr-1+) frequency was analyzed 1, 2, 3, 4 and 4.5 weeks post-tumor injection. 

Percentage of CD11b+Gr-1+ cells in the spleen of mice bearing 4T1 tumors (upper panels). 

Bioluminescent imaging of 4T1 tumor progression and lung metastases at the same time points 

(lower panels). n=4 mice per time point. One representative mouse out of 4 is shown. Two 

independent experiments were performed. 
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Supplemental Figure S2: Doxorubicin eliminates MDSC in the tumor beds.  

Mice were injected orthotopically (mammary fat pad) with 4T1 tumor cells (1×106). Doxorubicin 

(2.5 or 5 mg/kg) was administered intravenously on day 7 and 12 post-tumor cell injection. A, 

MDSC absolute number in the tumor of mice treated with the indicated doses of doxorubicin. B, 

Proportion of MDSC in the tumor of mice treated with the indicated doses of doxorubicin. C, 

Confocal microscopy analysis of 4T1 tumors from mice treated with the indicated doses of 

doxorubicin. Tumor sections were stained for CD11b (green), Gr-1 (red) and sytox orange 

(nuclear staining, Nuc, blue); Scale bar: 50 μm. D, Analysis of monocytic MDSC by flow 

cytometry in mice treated with the indicated doses of doxorubicin after gating on CD11b+ cells. 

*P ≤ 0.05; **P ≤ 0.01; ***P ≤ 0.001. n=4 mice per group. Data represent one of 2 experiments 

performed and analyzed independently. 
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Supplemental Figure S3: Doxorubicin administration increases the effector to suppressor ratios 

in 4T1 tumor bearing mice but does not alter Treg numbers 

Mice bearing 4T1 tumors were treated with doxorubicin (2.5 or 5 mg/kg) on day 7 and 12 and 

spleens were analyzed on day 14, 17 and 23 post-tumor cell injection. A, Ratio of CD4+ (top 

panels), CD8+ (middle panels) T lymphocyte, or NK cell (lower panels) to MDSC at the 

indicated time points in mice treated with the indicated doses of doxorubicin. B, Expression of 

perforin or granzyme B by CD8+ T and NK cells 17 days post-tumor injection (MFI values).  C, 

Proportion of FoxP3+ Treg in mice treated with the indicated doses of doxorubicin 17 days post 

tumor cell injection (right panel) and a representative dot plot showing CD25 and FoxP3 

expression after gating on CD4+ T cells (left). *P ≤ 0.05; **P ≤ 0.01; ***P ≤ 0.001. n=4 mice 

per group. Data represent one of 2 experiments performed and analyzed independently. 
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Supplemental Figure S4: Doxorubicin is more efficient at selectively eliminating MDSC than 

cyclophosphamide, fludarabine, melphalan, vinblastine or etoposide.  Mice bearing established 

4T1 tumors were treated with doxorubicin (5 mg/kg; i.v.), cyclophosphamide (50 mg/kg; i.p.), 

fludarabine (50 mg/kg; i.p.), melphalan (5 mg/kg; i.p.), vincristine (1 mg/kg; i.v.) or etoposide (5 

mg/kg; i.p.) on days 7 and 12 post tumor cell injections. Tumor volume was measured and 

spleens were collected and analyzed on day 17 post-tumor cell injection.  All drugs reduced 

tumor volume to a comparable manner. A-B, Proportion and absolute number of MDSC 

(CD11b+Gr-1+) and proportion of T cells (CD4+, CD8+) and NK cells (top panels). Effector 

cells to suppressor MDSC ratios (bottom panels). C, Mice bearing 4T1 tumors were treated 

either with doxorubicin (5 mg/kg; i.v.) alone, cyclophosphamide (50 mg/kg; i.p.) alone, or 

doxorubicin (5 mg/kg; i.v.) plus cyclophosphamide (50 mg/kg; i.p.), on days 7 and 12 post tumor 

injections. Tumor volume and frequency of MDSC and effector cells were determined (top 

panels). Effector cells to suppressor MDSC ratios (bottom panels). *P ≤ 0.05; **P ≤ 0.01; ***P 

≤ 0.001. n=4 mice per group. Data represent one of 2 experiments performed and analyzed 

independently. 
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Supplemental Figure S5: Doxorubicin eliminates MDSC in mice bearing EMT6 breast cancer or 

EL4 thymoma. Mice were injected with (A) EL4 (1×106; subcutanously) or (B) EMT6 (1×106; 

orthotopically) tumor cells and were treated with the indicated doses of doxorubicin (0, 2.5 or 5 

mg/kg; i.v.) on days 7 and 12 post-tumor cell injections. Spleens were collected and analyzed on 

day 17 and the proportion and absolute number of MDSC (CD11b+Gr-1+), the proportion of T 

lymphocytes (CD4+, CD8+) and NK cells (top panels), as well as the ratio of effector T or NK to 

suppressor MDSC (bottom panels) were determined. *P ≤ 0.05; **P ≤ 0.01; ***P ≤ 0.001. n=4 

mice per group. Data represent one of 2 experiments performed and analyzed independently.  
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Supplemental Figure S6: Effects of doxorubicin on the suppressive function of residual MDSC. 

The immunosuppressive function of MDSC isolated from mice treated with the indicated doses 

of doxorubicin was assessed by determining their ability to impair CD4+ (left panels) or CD8+ 

(right panels) proliferation as explained in materials and methods. Representative Modfit 

analysis is shown. 
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Supplemental Figure S7: Effects of doxorubicin on MDSC expression of immunosuppressive 

factors and on MDSC differentiation.  

Tumor-bearing mice were treated with doxorubicin (2.5 and 5 mg/kg) and spleens were collected 

and analyzed on day 17 post-tumor cell injection. A, Representative flow cytometry analysis of 

CD39 and CD73 expression by gated MDSC (CD11b+Gr-1+) in mice treated with the indicated 

doses of doxorubicin. B, Immunoblot analysis of p-Stat3, Stat3, S100A9 and S100A9 in MDSC 

isolated from mice treated with the indicated doses of doxorubicin. C, Representative flow 

cytometry analysis of the expression of CD206 (Mannose Receptor) and CCR7 by gated MDSC 

in mice treated with the indicated doses of doxorubicin. n=4 mice per group. Three independent 

experiments were performed. 
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Supplemental Figure S8:  

A, Characterization of in vitro generated Th1 and Th17 lymphocytes. Th1 and Th17 were 

generated from naïve CD4+CD25-CD62L+ T cells. A, Real time PCR analysis of IFNγ and IL-

17 in Th1 or Th17 cells. B, Measurement of IFNγ and IL-17 production in the culture 

supernatant of Th1 and Th17 lymphocytes using ELISA. C, Effects of doxorubicin plus Th1 or 

Th17 therapy on 4T1 tumor growth. Mice were injected orthotopically (mammary fat pad) with 

4T1 tumor cells (1×106). Doxorubicin (5 mg/kg) was injected intravenously on day 7 and 12 

post-tumor cell injection. Th1 or Th17 lymphocytes were administered on day 9 and 14 post-

tumor cell injection, intravenously (1×106) and intratumoraly (2×106). Tumors were measured 

every other day and the tumor volume was determined by the formula (V=1/2(L×w2)); L, length 

(longest dimension); w, width (shortest dimension). ***P ≤ 0.001. n=8 mice per group. Data 

represent one of 2 experiments performed and analyzed independently. 

 


