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Supplemental Figures 

 

 

Figure S1. Complement regulates IL-10 production in CD8+ TILs. A, relative Il10 mRNA level 

in GFP+ (IL-10) and GFP- CD8+ T cells. B, relative mRNA levels in the genes which are related 

to the complement pathway. The data in (A) and (B) were generated by analyzing the microarray 

data set (GSE25846). C, B16F10 melanoma cells (2x105/mouse) were subcutaneously (s.c.) 

inoculated into WT IL-10 reporter (Tiger) mice and C3-/- Tiger mice. The draining lymph nodes 

(dLNs) from tumor bearing mice were dissected and the GFP expression in the lymphocytes was 

analyzed by flow cytometry. Data represent a pool of 5-6 mice per group. 

Bars and error bars indicate mean ± SEM. * p≤0.05, **p≤0.01, ***p≤0.001. Paired t-test. 
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Figure S2. Non-CD8+ T cell responses in tumor bearing mice. B16F10 melanoma cells 

(2x105/mouse) were s.c. inoculated into WT and C3-/- mice. The draining lymph nodes (dLNs) 

and tumors were dissected and treated with collagenase and DNase to obtain single cell 

suspensions. Leukocytes were pre-gated on CD45 positive cells.  A, the CD11b and GR1 

expression in leukocytes from dLNs were analyzed by flow cytometry. B, regulatory CD4+ T cell 

population in leukocytes from dLNs were analyzed by flow cytometry using CD4 and Foxp3 as 

markers. C, phenotypes of CD4+ TILs from C3-/- mice. WT and C3-/- mice were s.c. inoculated 

with B16F10 cells (2x105/mouse). IFNγ− and TNFα-producing CD4+ TILs were analyzed by 

flow cytometry (n=4 mice per group) at day 12 after tumor inoculation. D, impact of IL-10 on 

effector cytokine production in human CD4+ T cells.  CD4+ T cells were enriched from PBMCs 

of healthy donors and activated by anti-CD3/CD28 antibodies in vitro for 48 hrs. The activated 

CD4+ T cells were then cultured with 100 U/ml rIL-2 or 100 U/ml rIL-2 plus 500 U/ml rIL-10 

for 48 hrs. The cells were activated using a Cell Activation Cocktail (Biolegend) for 6 hrs before 

intracellular IFNγ and TNFα staining. The expression of IFNγ and TNFα was analyzed by flow 

cytometry (n=3). E, impact of IL-10 on effector cytokine production in mouse CD4+ T cells. 

Mouse CD4+ T cells were enriched from the spleens of naïve mice using a negative selection kit 

and activated by anti-CD3/CD28 antibodies for 48 hrs in vitro. The activated CD4+ T cells were 

then cultured with 100 U/ml rIL-2 or 100 U/ml rIL-2 plus 500 U/ml rIL-10 for 48 hrs. The cells 

were activated using a Cell Activation Cocktail (Biolegend) for 6 hrs before intracellular IFNγ 

and TNFα staining. The expression of IFNγ and TNFα was analyzed by flow cytometry (n=3). 

Data shown are representative of three independent experiments. Bars and error bars indicate 

mean ± SEM. ns, p>0.05, *p≤0.05, **p≤0.01. Student’s t-test. 
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Figure S3. T cell exhaustion markers expressed on CD8+ TILs after IL-10 culture. Human TILs 

from lung cancer patients were isolated and cultured for 21 days in vitro with IL-2 or IL-2 plus 

IL-10 as described in the Supplemental Materials and Methods. T cells were activated by anti-

CD3/CD28 antibodies for 24 hrs. The surface expression of PD-1, LAG-3 and TIM-3 was 

analyzed by flow cytometry. FACS profiles are representative of three patients. 
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Figure S4. Anaphylatoxins regulate IL-10 production through C3aR and C5aR. A, peritoneal 

macrophages were harvested from a naïve mouse and stained with C3aR and isotype control 

antibodies and analyzed by flow cytometry. B, splenocytes were collected from the spleen of a 

naïve mouse and stained with C5aR antibody and analyzed by flow cytometry. C, the levels of 

C3a and C5a in freshly isolated B16 tumors from wild type (WT), C3-/- mice, and CPN- 

overexpressing B16 tumors from WT mice as well as ex vivo cultured B16 tumors from WT 

mice. C3a and C5a were quantified by ELISA as described in Methods. Culture medium was 

used as background (n=4 mice per group). D, B16 melanoma cells were transduced with a 

control or CPN1 carrying virus and a CPN1-overexpressing stable line was selected with G418. 

The overexpression of CPN1 was confirmed by RT-PCR. β-actin was used as an internal control. 
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E, the CPN1-overexpressing B16 melanoma cells were transduced with control GFP or CPN2-

GFP virus and GFP positive cells were sorted by flow cytometry. F-G, CD8+ T cells were 

activated by plate-bound anti-CD3/CD28 antibodies for 3 days. The expression of the 

complement receptors C3aR and C5aR was determined by flow cytometry at day 3 (F). The 

activated CD8+ T cells were then cultured in fresh medium without anti-CD3/CD28 antibodies 

for another 3 days. The expression of C3aR and C5aR was determined by flow cytometry (G). 

Results represent an average of three mice. H, effect of complement signaling blockade on breast 

cancer development. E0771 breast cancer cells (1x106/mouse) were s.c. inoculated into WT mice. 

Mice were randomized into two groups and treated with C3aR antagonist or control solution 

every 12 hrs starting from day 7  after tumor inoculation. Tumor volume was monitored every 

other day (n=6 mice per group). ns, p>0.05.  
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Supplemental Materials and Methods 

 

Antibodies for Flow Cytometry and Cell Sorting 

Anti-human CD3 (HIT3A), CD4 (A161A1), CD8 (HIT8A), IFNγ (4S.B3), TNFα (MAb11), 

C3aR (hC3aRZ8), C5aR (S5/1) antibodies and anti-mouse CD3 (17A2), CD4 (GK1.5), CD8 (53-

6.7), CD11b (M1/70), CD11c (N418), CD19 (6D5), CD25 (3C7), CD45.2 (104), TCRβ (H57-

597), TCRγδ (UC7-13D5), F4/80 (BM8), IFNγ (XMG1.2), TNFα (MP6-XT22), IL-10 (JES5-

16E3), GR1 (RB6-8C5), Ly6C (HK1.4), Ly6G (1A8),  I-A/I-E (M5/114.15.2), NK1.1 (PK136), 

FOXP3 (MF-14), PD-1 (29F.1A12), PD-L1 (10F.9G2) antibodies were purchased from 

Biolegend. Related isotype control antibodies were also from Biolegend. Primary anti-mouse 

C3aR antibody (D20) and goat IgG isotype control were purchased from Santa Cruz 

Biotechnology; and Alexa Fluor 488 donkey anti-goat secondary antibody was purchased from 

Life technologies. Fc receptors were blocked with mouse Fc receptor monoclonal antibody 

(2.4G2; BD PharMingen) before surface staining. CD45 was used for leukocyte gating and dead 

cells were detected using a LIVE/DEAD Fixable Dead Cell Stain Kit (Life Technologies) before 

cell surface staining in some experiments. For cytokine intracellular staining, cells were fixed 

and permeabilized using a Cytofix/Cytoperm kit (BD PharMingen) according to the 

manufacturer’s instructions and then stained with IFNγ, TNFα or IL-10 monoclonal antibodies. 

Isotype control antibodies were used to distinguish background staining. FOXP3 Fix/Perm 

Buffer Set (Biolegend) was used for FOPX3 intracellular staining.   
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Human TILs Culture 

    Tumors were sliced with a sharp scalpel into small pieces (approximately 2 mm on each side). 

The fragments were immersed in 5 ml serum-free RPMI 1640 containing 1.5 mg/ml collagenase 

type II (Gibco, Cat #17101-015) and 10 µg/ml deoxyribonuclease type I (Sigma, Cat # DN25) 

and incubated for 2-3 hours at 37°C with gentle agitation. The single-cell slurry was passed 

through sterile 70 μm mesh to remove undigested tissue chunks. The digested single-cell 

suspensions were washed twice in PBS, viable cells were purified on two step Ficoll gradient, 

and cells were resuspended for plating. Multiple wells of a 24-well plate were seeded with 1 × 

106 viable cells in 2 mL culture medium with 6000 U/mL IL-2 and/or 100 U/ml IL-10. The 

plates were placed in a humidified 37°C incubator with 5% CO2. Once the lymphocyte growth 

was visible, half of the medium was replaced in all wells no later than 1 week after culture 

initiation. When any well became nearly confluent, the contents were mixed vigorously, split 

into two daughter wells, and filled to 2 mL per well with culture medium plus 6000 U/mL IL-2 

and/or 100 U/ml IL-10. Subsequently, half the media was replaced at least twice weekly, or the 

cultures were split to maintain a cell density of 0.8 to 1.6 × 106 cells/mL. The TILs from digests 

that derived from individual wells of a 24-well plate were treated as an independent TIL culture 

and were maintained separately from the descendants of any other original well. 

Generation of Stable Cell Lines 

    B16 cells were cultured in complete DMEM medium. Cells were passaged every 2-3 days 

with a ratio of 1:6 to 1:8. For CPN1 overexpression, CPN1 CDS was cloned into modified 

pLenti6.3 vector (Life technologies) and viruses were packaged according to the manufacturer’s 

protocol. Transduced B16 cells were selected in complete medium containing 800 µg/ml G418 

(Invivogen) 48 hrs after transduction. For CPN2 overexpression, CPN2 CDS was cloned into 
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pLenti7.3 and viruses were packaged according to the manufacturer’s protocol. GFP positive 

transduced B16F10 cells were sorted to generate a stable line. 

 

 

 


