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Supplementary Information: 
 
 
Trial Summary: Seven patients were treated on study and two patients remain alive. Five 

patients enrolled in the study have died due to disease progression; P3, P4, P7 developed rapid 

disease progression after the 3rd vaccine dose and were taken off study and offered other 

treatment options which included combination chemotherapy, vemurafenib, ipilimumab, and 

adoptive T cell therapy prior to succumbing from metastatic melanoma. P2 had disease 

progression after 6 vaccine doses and was given ipilimumab without response; he subsequently 

developed brain metastases treated with whole brain radiation and died of disease progression. 

P6 had a partial response to treatment and then had disease progression after 12 mo. on study; he 

developed lung metastases treated with ipilimumab followed by brain metastases that required 

whole brain radiotherapy and dexamethasone. P6 died of disease progression 3 months after the 

development of intra-cranial metastases. There are 2 patients that remain alive but are no longer 

receiving the study vaccine. P5 had a partial response to treatment and eventually had disease 

progression after 11.5 mo on study and received ipilimumab (4 doses) that was associated with a 

partial response; this patient remains alive and stable with no further treatment. P1 received a 

total of 11 vaccine doses (last dose administered 1.5 yr ago) and remains alive in complete 

remission with no other therapy provided. 
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Supplementary Figures: 

Figure S1. Generation of a GMP-grade CD40L-expressing cell line (K463H) for clinical studies. 

Figure S2. Effect of single-dose cyclophosphamide on Treg frequencies. 

Figure S3. Cytokine production by patient DC upon CD40L/IFN-γ activation. 

Figure S4. Kinetics of gp100-specific T cell response after vaccination with CD40L/IFN-γ-

activated DC. 

Figure S5. Positron emission tomography demonstrating complete regression in patient 1. 

Figure S6. gp100-specific T cell frequencies in clinical responders 6-12 months after last DC 

vaccination. 
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Figure S1 Generation of a GMP-grade CD40L-expressing cell line (K463H) for clinical studies. 
Human CD40L (CD154) was obtained from Origene (catalog #NM000074) and using standard 
methods a PCR product  (809bp) was generated, cloned into the pCR2.1 vector, sequence 
verified and cloned into the pMIH vector for retroviral production. Using standard spin 
inoculation techniques, K562 (human leukemia cell line from ATCC) was transduced with 
concentrated virus supernatants and a stable cell line (designated K463H) was selected by 
hygromycin resistance. (A) CD154 expression by K463H line as characterized by flow 
cytometry (anti-human CD154 mAb, thick dark line; isotype control, dotted thin line). 
Microbiology and mouse antibody production testing demonstrated the cell line to be free of 
infectious agents and common murine pathogens and electron microscopy confirmed the absence 
of viral particles. Both adventitious virus testing and tumorigenicity testing were negative. GMP-
grade K463H line was generated, selected and maintained under serum-free (Stemline S1694 
media, Sigma, St Louis, MO) conditions. A master cell bank was stored in the GMP facility.   
The CD40L-expressing line (K463H) was compared to (B) J558-CD40L cells (a murine CD40L 
expressing cell line) (1) or (C) indicated research grade CD40L reagents for induction of IL-12 
by DC. Experiments were performed in RMPI 1640 supplemented with 1% human AB sera. In 
the presence of human IFN-γ (100 U/mL), K463H is equipotent to J558-CD40L; none of the 
other reagents or a cytokine cocktail (mimic, ref. 49), induced significant IL-12 levels (<15pg/ 
106 cells/24h). Results were obtained with DC derived from a healthy donor and is representative 
of 3 experiments performed. 
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Figure S2 Effect of single-dose cyclophosphamide on regulatory T cell (Treg) frequencies. 
Patients were treated with a single-dose of cyclophosphamide (300mg/m2) 72 h prior to the first 
DC vaccination. Blood was drawn pre- and 72 h post-drug treatment, PBMC isolated and Treg 
characterize as CD4+/CD25+/FoxP3+ by immuno-phenotyping. Frequency of Treg was 
determined by flow cytometry using a hierarchical gating strategy that included FSC/SSC, CD4 
and CD25/FoxP3. Each dot represents an individual patient, and the horizontal line represents 
the mean value. p= 0.375, paired two-tailed t-test. 
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Figure S3 Cytokine production by patient DC upon CD40L/IFN-γ activation. Supernatants 
collected from iDC (open bars) and mDC (closed bars) were analyzed for cytokine and 
chemokine production using a 42-cytokine multiplex bead assay (EMD Millipore, Billerica, 
MA). Results for selected cytokines produced by DC derived from high/normal (IL-12>1ng, P1 
and P6) and low (IL-12<1ng, P3 and P4) IL-12 producers are shown. Results are representative 
of those obtained in 2 vaccine doses and are presented in log scale. p= ***<0.001, **<0.01, 
*<0.05, paired two-tailed t-test. 
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Figure S4 Kinetics of T cell response to gp100 after vaccination with CD40L/IFN-γ-activated 
DC. (A) Time is recorded in weeks (0 indicates pre-vaccination); DC vaccinations are denoted 
D1-D4. For culturing methods refer to legend of Fig 2. Please note the scale (y-axis) for G154 is 
different than that for G209-2M and G280-9V. (B) Comparison of gp100-specific frequencies 
pre-vaccination and at peak responses. Each dot represents results obtained with an individual 
patient. p values are indicated, paired two-tailed t-test. 
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Figure S5 Positron emission tomography. Radiologic studies (FDG-PET/CT imaging) were 
obtained on Patient 1 before vaccination, 11 months and 21 months after treatment. Coronal 
whole body PET images show complete regression of left supra-clavicular and hilar lymph nodes 
as well as multiple subcutaneous lesions on the right leg. P1 remains in remission as of August 
2012.  
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Figure S6 gp100-specific T cell frequencies in clinical responders 6-12 months after last DC 
vaccination. Antigen-specific CD8+ T cell frequencies obtained in cultures derived from PBMC 
obtained from clinical responders (patients P1, P5 and P6) at 6 to12 months after the last DC 
vaccination. The response in P6 is presumably blunted due to use of corticosteroids. P5 had 
recently completed a course of ipilimumab. P1 had received no therapy for 1 year after the final 
vaccine dose. Flow cytometric analysis and gating strategy is same as that described for Figure 2. 
Numbers on right-hand quadrant represent percentages of antigen-specific T cells in DUMP-/7-
AAD-/CD8+-gated cells. 
 
 


























































































































