
 

 
Figure S1. Expression of MHC and costimulatory molecules in vitro was not 
different between 4T1.2 and 4T1.2-HER2 tumor cell lines. 4T1.2 (A) and 4T1.2-HER2 
(B) cells were harvested from cell culture and analyzed by flow cytometry. Open 
histograms represent isotype staining and shaded histograms represent staining with 
antibodies against each marker. 4T1.2 cells were HER2-negative and 4T1.2-HER2 cells 
were HER2-positive. Both 4T1.2 and 4T1.2-HER2 cells were positive for H-2Kd and H-
2Dd, and negative for I-Ad, CD80 and CD86. 
  



 

 

Figure S2. 4T1.2-HER2 tumor growth was associated with changes in splenic 
effector and immunosuppressive cells. The percentage of splenic CD4+ (A) (Kruskal-
Wallis test, KW=24.96, p<0.001) and CD8+ (B) (Kruskal-Wallis test, KW=24.30, p<0.001) 
T cells was reduced from D6 to D9 and increased after D9. The percentage of splenic 
CD49b+ NK cells (C) was unchanged over time. The percentage of splenic Gr-1+/CD11b+ 
MDSCs (D) (Kruskal-Wallis test, KW=18.66, p=0.001), CD11b+/Ly6Clo/Ly6G+ gMDSCs (E) 
(Kruskal-Wallis test, KW=14.08, p=0.007) and CD11b+/Ly6Chi/Ly6G- mMDSCs (F) 
(Kruskal-Wallis test, KW=20.82, p<0.001) was increased from D6 to D9 and reduced after 
D9. Splenic CD4+:MDSC (G) (Kruskal-Wallis test, KW=21.98, p<0.001) and CD8+:MDSC 
(H) (one-way ANOVA, F(4,35)=9.746, p<0.001) ratios were reduced from D6 to D9 and 
increased after D9. Labeled means at each time point without a shared letter are 
significantly different. n=3-8/time point. 

  



 

 

Figure S3. 4T1.2-HER2 tumor growth was associated with changes in splenic 
myeloid cells and Tregs. The percentage of splenic F4/80+ cells (A) (one-way ANOVA, 
F(4,35)=11.28, p<0.001) was increased at D9-18 compared to D6, CD11b+/I-Ad+ cells (B) 
was unchanged and CD11c+/I-Ad+ cells (C) (one-way ANOVA, F(4,35)=29.18, p<0.001) 
was increased over time. The percentage of splenic CD4+/CD25+/FoxP3+ Tregs (D) (one-
way ANOVA, F(3,28)=29.05, p<0.001) was reduced from D6 to D9 and increased after 
D9. Splenic CD4+:FoxP3+ ratio (E) (one-way ANOVA, F(3,28)=4.429, p=0.011) was 
reduced and CD8+:FoxP3+ ratio (F) was unchanged over time. No Treg data was collected 
at D18. Labeled means at each time point without a shared letter are significantly different. 
n=8/time point. 

  



 

 
Figure S4. 4T1.2-HER2 tumor growth was associated with changes in tumor-
infiltrating myeloid cells and Tregs. The percentage of tumor-infiltrating F4/80+ cells 
(A) was unchanged over time, CD11b+/I-Ad+ cells (B) (one-way ANOVA, F(4,22)=3.576, 
p=0.022) was reduced at D18, and CD11c+/I-Ad+ cells (C) (one-way ANOVA, 
F(4,22)=17.70, p<0.001) was increased from D6 to D15 followed by a reduction at D18. 
The percentage of tumor-infiltrating CD4+/CD25+/FoxP3+ Tregs (A) (one-way ANOVA, 
F(3,20)=7.025, p=0.002) was increased from D9 to D12. Tumor-infiltrating CD4+:FoxP3+ 
(B) and CD8+:FoxP3+ (C) ratios were unchanged over time. No Treg data was collected 
at D18. Labeled means at each time point without a shared letter are significantly 
different. n=3-7/time point. 

  



 

 
Figure S5. 4T1.2-HER2 tumor growth was associated with changes in splenic 
immune cells expressing effector molecules. At sacrifice, splenocytes were isolated 
and incubated with brefeldin A (BFA) or DMSO control for 4h at 37°C, followed by flow 
cytometric analysis of effector molecules within CD4+, CD8+ and CD49b+ cells, 
respectively. Results from cells incubated with BFA were shown. The percentage of 

IFN+ cells within CD4+ T cells (A) (F(4,20)=8.438, p<0.001), CD8+ T cells (B) 
(F(4,20)=11.29, p<0.001) and CD49b+ NK cells (C) (F(4,20)=28.47, p<0.001) was 
increased from D6 to D15, followed by a reduction at D18. The percentage of IL-2+ cells 
within CD4+ T cells (D) (F(4,20)=15.16, p<0.001), CD8+ T cells (E) (F(4,20)=20.68, 
p<0.001) and CD49b+ NK cells (F) (F(4,20)=22.15, p<0.001) was increased from D6 to 



 

D15, followed by a reduction at D18. The percentage of TNFα+ cells within CD4+ T cells 
(G) (F(4,20)=8.237, p<0.001) was increased from D6 to D9 and reduced after D9. The 
percentage of TNFα+ cells within CD8+ T cells (H) (F(4,20)=3.548, p=0.024) was 
increased from D6 to D9, and the percentage of TNFα+ cells within CD49b+ NK cells (I) 
was unchanged over time. The percentage of perforin+ cells within CD8+ T cells (J) 
(F(4,20)=4.834, p=0.007) was increased at D12-15 compared to D6, and the percentage 
of perforin+ cells within CD49b+ NK cells (K) (F(4,20)=7.582, p<0.001) was increased at 
D12 compared to D6. One-way ANOVA. Labeled means at each time point without a 
shared letter are significantly different. n=3-6/time point. 
  



 

 
Figure S6. 4T1.2-HER2 tumor regression occurred concurrently with HER2-
specific IFNγ production by splenic immune cells. 4T1.2-HER2 tumor-bearing mice 
were sacrificed at day 6, 9, 12, 15 and 18 post tumor inoculation (n=6-7/time point). 
Splenic immune cells were stimulated with 10 µg/mL HER2 p63-71 peptide, 10 µg/mL 
HA p518-526 peptide, 1 µg/mL anti-CD3 (positive control), or cultured without stimulus 

(negative control) for 48h, and IFN secretion in the culture supernatants was analyzed 

by ELISA. Results from HER2 and HA stimulation groups were shown. IFN secretion by 
splenic immune cells was higher in HER2 group than HA group at D12. Differences 
between HER2 and HA groups at each time point were assessed using paired t test or 
Wilcoxon test.  
  



 

 

Figure S7. Tumor volume during the second phase of 4T1.2-HER2 tumor growth 
was not correlated with the percentage of tumor-infiltrating effector T cells or Tregs. 
Mice inoculated with 4T1.2-HER2 tumor cells were maintained until the second phase of 
tumor growth (recurrence) or complete rejection, and tumor-bearing mice (n=10) were 
sacrificed between day 44-56 post tumor inoculation. There was no correlation between 
tumor volume and the percentage of tumor-infiltrating CD4+ T cells (A), CD8+ T cells (B), 
CD4+/CD25+/FoxP3+ cells (C), or CD4+:FoxP3+ (D) and CD8+: FoxP3+ (E) ratios. Pearson 
correlation test.  

  



 

 

Figure S8. Tumor volume during the second phase of 4T1.2-HER2 tumor growth or 
tumor rejection was correlated with the percentage of splenic effector cells and 
MDSCs. Mice inoculated with 4T1.2-HER2 tumor cells were maintained until the second 
phase of tumor growth (recurrence) or complete tumor rejection, and sacrificed between 
day 44-56 (tumor-bearing mice, n=10) or at day 64 (tumor-free mice, n=3) post tumor 
inoculation. Tumor volume was positively correlated with splenic cell number (A) (r=0.931, 
p<0.001) and the percentage of splenic CD11b+/Gr-1+ MDSCs (E) (r=0.780, p=0.002), 
CD11b+/Ly6Clo/Ly6G+ gMDSCs (F) (r=0.719, p=0.006) and CD11b+/Ly6Chi/Ly6G- 
mMDSCs (G) (r=0.897, p<0.001), respectively. Tumor volume was negatively correlated 
with the percentage of splenic CD4+ T cells (B) (r=-0.845, p<0.001), CD8+ T cells (C) (r=-
0.902, p<0.001) and CD49b+ NK cells (D) (r=-0.867, p<0.001), respectively. There was no 
correlation between tumor volume and the percentage of splenic CD4+/CD25+/FoxP3+ 
cells (H). Pearson correlation test. Tumor volume was recorded as 0 for tumor-free mice.  



 

 
Figure S9. Splenic effector to immunosuppressive cell ratios were higher in mice 
that rejected the tumor compared to mice that demonstrated the second phase of 
tumor growth. Mice inoculated with 4T1.2-HER2 tumor cells were maintained until the 
second phase of tumor growth (recurrence) or tumor rejection, and sacrificed between 
day 44-56 (tumor-bearing mice, TB, n=10) or at day 64 (tumor-free mice, TF, n=3) post 
tumor inoculation. Splenic CD4+:MDSC (A) (p<0.001), CD8+:MDSC (B) (p<0.001), 
CD4+:FoxP3+ (C) (p=0.004) and CD8+: FoxP3+ (D) (p=0.002) ratios were significantly 
higher in tumor-free mice compared to tumor-bearing mice. Student’s t test. **p<0.01. 
***p<0.001. 
 

 
  

 


