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Supplementary figure legends  

Figure S1. Intrinsic defect of IFN-γ production by effector CD4+ T cells 

generated in tumor-bearing mice is associated with the presence of IL-6. A, The 

mice were inoculated with MCA205-OVA, and 1 day before tumor inoculation 

control Ab or anti-CD4 Ab were injected i.p. Growth of MCA205-OVA tumors was 

measured. B, Naïve OT-II T cells were transferred into MCA205-OVA-bearing 

mice, and the mice were then immunized with OVA peptide-pulsed DC. These 

mice were treated with control or anti-IL-6 Ab twice (at day -1 and 1) during T-cell 

priming in vivo as described in Fig. 1. One week after active immunization, donor 

OT-II cells were harvested from host spleens and LNs. Plots show the frequency 

of IFN-γ+ and IL-2+ cells in donor OT-II cells re-stimulated with OVA-peptide 

pulsed DC.  

 

Figure S2. Characterization of MDSC from tumor-bearing mice. A, 

Quantification of serum IL-6 in naïve or MO4-inoculated (s.c.) mice that were 

treated with control or anti-Gr-1 Ab. Ab treatment was performed 20 days after 

tumor inoculation, and serum was harvested 5 days after Ab treatment. Each 

point represents an individual animal. * p < 0.05. B, Spleen cells were harvested 

20 days after MCA205-OVA inoculation and were analyzed for the expression of 

Ly6C and Ly6G expression on gated Gr-1+CD11b+ MDSC. C, Histograms show 

the surface expression of indicated molecules in Gr-1+ MDSC and CD11c+ DC. 

D, Whole splenocytes of tumor-free or -bearing mice were cultured for 36 h in 

vitro. The indicated cell populations that were isolated from tumor-bearing mice 

were cultured as well. Then, culture supernatants were analyzed for IL-6 
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concentration by ELISA.  

 

Figure S3. The effect of MDSC-derived IL-6 on Th1 differentiation in vitro. A, 

IL-6+/+ or IL-6-/- MDSC were purified from tumor-free or MC205-OVA-bearing 

mice, and were cultured for 36 h in vitro. Quantification of IL-6 produced from 

MDSC or MCA205-OVA tumor cells was performed by ELISA. B, Naïve OT-II 

cells were stimulated with OVA peptide-pulsed IL-6+/+ or IL-6-/- BM-DC in the 

presence of IL-6+/+ or IL-6-/- MDSC for 6 days. Effector OT-II cells generated 

under the indicated conditions were re-stimulated with PMA/ionomycin, and the 

expression of IFN-γ and IL-17A were analyzed. 

 

Figure S4. Synergistic effect of MDSC-derived IL-6 and systemic sIL-6R on 

compromised Th1 differentiation. A, Naïve OT-II cells and the indicated number 

of MDSC or control Gr-1+ cells from tumor-free mice were transferred into 

tumor-free mice, and 1 day later mice were immunized by transferring 

OVA-peptide-pulsed DC. Six days after immunization, the frequency and number 

of donor OT-II cells were determined. B, Serum was harvested from tumor-free 

or -bearing mice. The sIL-6R concentration in serum was measured by ELISA. 

Each point represents an individual animal. C, OT-II cells were primed as 

described in (A) with or without co-transfer of 3 x 105 MDSC, Ab treatment, and 

injection of recombinant sIL-6R (rsIL-6R) in vivo. CD44 expression of donor 

OT-II cells was determined at the times indicated. D-F, Donor OT-II cells were 

primed in vivo as in (A) and (B). Six days after immunization, the frequency of 

Foxp3+ cells (C), number of donor OT-II cells (D), and IFN-γ+ cells when 
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re-stimulated with cognate peptide-pulsed DC (E) were determined. G, One 

week after immunization as described in (B), MO4 were injected subcutaneously, 

and the size of tumor was measured every 7days. The data from 1 of 3 

independent experiments are shown here (mean ± SEM with n = 5-6 

mice/group). ** p < 0.01. NS, no significant. 

 

Figure S5. Proposed model for MDSC-mediated inhibition of tumor-specific Th1 

differentiation and anti-tumor immunity. MDSC accumulated in tumor-bearing 

hosts produce IL-6. MDSC-derived IL-6 directly acts on tumor-specific CD4+ T 

cells, which induces an intrinsic defect in differentiation to less potent effector 

Th1 cells rather than suppression of their expansion in the priming phase. 

MDSC-sensitized effector CD4+ T cells less potently provide substantive help for 

cognate tumor-reactive CD8+ T cells, and therefore cannot play a role in the 

elimination of tumors. 

 


