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Supplementary Text. 

METHODS: 

Interim analyses.  Interim analysis for immune response was performed when immunologic 

response data were available in the first 10 eligible patients in each treatment arm, with the plan 

to discontinue a treatment arm if less than 2 CTL responses were observed in the first 10 

eligible patients. If the true CTL response rate was 10%, the probability of discontinuing a 

treatment arm was 0.74. If the true CTL response rate was 40%, the probability of discontinuing 

a treatment arm was 0.05.  Arm D served as a control for immune response to class I MHC-

restricted peptides; the immunologic stopping rule was not applied to this arm. 

Interim analysis for clinical response was performed when clinical response data were available 

in the first 20 eligible patients in each treatment arm. If no patient experienced an objective 

response (CR or PR), and if fewer than 7 patients experience disease stabilization (CR or PR or 

SD) in the first 20 eligible patients, we would discontinue accrual to that arm. If the true 

response rate was 3% and the rate of disease stabilization was 15%, then the probability of 

discontinuing a treatment arm was 0.53. If the true response rate was 10% and the rate of 

disease stabilization was 35%, then the probability of discontinuing a treatment arm was 0.07. 

 

Eligibility review 

Post hoc review of patient eligibility revealed that of the 175 patients enrolled, 21 (12%) were 

ineligible, for the following reasons: Inadequate staging studies (9), ineligible lab values (5) 

required lab tests not performed before registration (3), brain metastases (2), prednisone 

therapy (1), ECOG PS > 1 (1).  Three of the patients with inadequate staging studies also were 

ineligible for other reasons (disease not measurable for RECIST (1), prior vaccine therapy (1), 

prior IL-2 therapy within 28 days (1)).   
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Peptide Sequences: 

12-MP 

Allele Sequence Epitope 
HLA-A1 DAEKSDICTDEY Tyrosinase 240-251 * 
 SSDYVIPIGTY Tyrosinase 146-156 
 EADPTGHSY MAGE-A1 161-169 
 EVDPIGHLY MAGE-A3 168-176 
HLA-A2 YMDGTMSQV Tyrosinase 369-377 ♦ 
 IMDQVPFSV gp100 209-217 # 
 YLEPGPVTA gp100 280-288 
 GLYDGMEHL MAGE-A10 254-262 
HLA-A3 ALLAVGATK gp100 17-25 
 LIYRRRLMK gp100 614-622 
 SLFRAVITK MAGE-A1 96-104 
 ASGPGGGAPR NY-ESO-1 53-62 

*(substitution of S for C at residue 244) 
♦(post-translational change of N to D at residue 371) 
#(209-2M, substitution of M for T at residue 210) 

6-MHP 
Allele Sequence Epitope 
HLA-DR4 AQNILLSNAPLGPQFP Tyrosinase 56-70#  
HLA-DR15 FLLHHAFVDSIFEQWLQRHRP Tyrosinase 386-406 
HLA-DR4 RNGYRALMDKSLHVGTQCALTRR Melan-A/MART-151-73 
HLA-DR11 TSYVKVLHHMVKISG MAGE-3 281-295 
HLA-DR13 LLKYRAREPVTKAE MAGE-1,2,3,6 121-134 
HLA-DR1 & -DR4 WNRQLYPEWTEAQRLD gp100 44-59 

# An alanine residue was added to the N-terminus to prevent cyclization 

Tetanus toxoid-derived helper peptide 
 
 
 

**An alanine residue was added to the N-terminus to prevent cyclization 
 
Peptides were synthesized and purified (>95%) under GMP conditions (Multiple Peptide 

Systems, now Polypeptide Group, San Diego, CA), and vialed lyophilized under GMP conditions 

by Merck Biosciences AG Clinalfa (Läufelingen, Switzerland). The single-use vials were 

submitted to quality-assurance studies including sterility, identity, purity, potency, general safety, 

pyrogenicity, and stability testing in accordance with Code of Federal Regulations (CFR) 

guidelines.   

 

Detailed Methods for ELIspot Assay Data Analysis:  The following definitions were used: Nvax 

=number of T-cells responding to peptide in the vaccine. Nneg = number of T-cells responding to 

Allele Sequence Epitope 
Binds multiple class II alleles AQYIKANSKFIGITEL p2830-844** 
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negative control (GAG peptide). Rvax = Nvax/Nneg. A T-cell response to vaccination was defined by 

all of the following being true:  

    1) Nvax exceeds Nneg by at least 30 cells per 100,000 (corresponds to ~ 0.15% of CD8+ cells);  

    2) Rvax > 2 (fold-increase of at least 2);  

    3) (Nvax - 1 x standard deviation of Nvax) > (Nneg + 1 x standard deviation of Nneg);  

    4) Rvax after vaccination > 2 x Rvax pre-vaccine.  

The increase due to vaccination was reported as a ratio of the maximum Rvax to prevaccine Rvax. 

Fold-increases less than one were converted to one to indicate no response. When the pre-

vaccine value was zero, it was converted to one, to avoid dividing by zero. 

 

Detailed Methods for Proliferation Assay Data Analysis:  The following definitions were used: 

Nvax = proliferation in response to vaccine peptide(s); Nneg = proliferation in negative control 

cultures (mean of response to bovine serum albumin (BSA) or media); and stimulation index 

(SI) = Rvax = Nvax/Nneg, SD = standard deviation.   For evaluations of PBMC, a patient was 

considered to have a HTL response to vaccination if all of the following were true:  

      1) Rvax ≥ 4;  

      2) (Nvax – 1 x standard deviation of Nvax) ≥ (Nneg + 1 x SD of Nneg);  

      3) Rvax after vaccination ≥ 4 × Rvax before vaccine.  

For evaluations of SIN, the third criterion was not applicable, as prevaccination lymph node 

samples were not evaluated. Fold-increases less than one were converted to one to prevent 

inflation of adjusted fold-increases.  

 

Detailed Methods for Analysis of Cytokine/Chemokine Data. Treatment samples were from 

week 3 to 7, paired to pretreatment samples. In several cases, PBMC were tested from more 

than one time point; in those cases, the one with the higher cytokine/chemokine production was 
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used for data analysis. Pretreatment samples were from week 1 in 4 cases where week 0 

samples were not available, when immune responses were not detected at week 1.  Luminex 

values below the limit of detection were coded as 0; those exceeding the detection range are 

coded as maximum in the detection range. Positive controls were responses to 

phytohaemagglutinin (PHA) or phorbol myristate acetate (PMA).   

 
RESULTS 
 
Analysis of Sentinel Immunized Nodes (SIN). Of the 148 analyzable patients, 32 planned at 

registration to have SIN biopsy, and 15 actually received a SIN biopsy (4, 1, 4, and 6 on arms A-

D, respectively). Seven were tested for reactivity to 12MP in IFN-gamma ELIspot assay, and all 

were negative: only 4 of them had been vaccinated with 12MP.  2 SIN samples were non-viable 

after 2 week stimulation, and no data were reported. The others were not evaluable for other 

reasons, including inadequate numbers of viable cells. 

This trial did not meet its secondary goal of collecting SIN from at least 25% of patients, and 

thus analysis is limited. The yield of cells obtained from the SIN was less than prior experience 

of the lab performing the assays (median approaching 100 million cells per node) 24. The 4 

assayed nodes from patients in arms A-C were all negative, but the confidence interval for 0/4 

was wide. Nonetheless, we suspect that the function of the SIN cells may be compromised by 

overnight shipping before cells were processed.  

CTL Response to Individual Peptides: Peptides from tyrosinase, gp100, MAGE-A10, and NY-

ESO-1  were most commonly immunogenic (Supplemental Table 3). CTL responses to 1, 2, 3, 

and 4 peptides were observed in  23, 13,  2, and 3 patients, respectively.   

CTL Response to Booster Vaccines: Twenty-three analyzable patients were tested for CTL 

response during booster vaccines: among 7 with CTL response by week 8, responses were 

maintained in 4 and lost in 3 during booster vaccination. Of 16 patients without CTL response by 
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week 8, 1 (6%) responded during booster vaccination. Analysis of the SIN was limited by 

numbers and cell viability (Supplemental Text).   

Progression-free survival: Progression-free survival (PFS) was not a specified endpoint in the 

protocol; exploratory analysis was conducted. The median PFS (and 95% CI) was 1.9 (1.8-2.0) 

months for the 148 analyzable patients, and for arms A-D were 2.2 (1.8-2.8), 1.7 (1.6-1.8), 1.8 

(1.8-1.9), and 1.9 (1.7-2.5) months, respectively. The 6-month PFS probabilities (95% CI) were 

14% (5-27), 9% (2-22), 16% (6-30), and 12% (4-24), respectively. PFS did not differ treatment 

by arm, HLA status, SIN biopsy, or LDH. 

Patient Survival.  As of August 24, 2011, 131 of 148 analyzable patients had died, and 2 died 

without progression. For the 17 patients still alive, median follow up was 37.5 months (range 

2.3- 62.4 months). For the 131 who had died, median survival time was 10.9 months (1.2 -50.3 

months): 114 of them (87%) died due to melanoma, 6 (5%) died from other causes, and cause 

of death was unknown for the remaining 11 patients (8%). 

Second Malignancies.  Four patients developed second malignancies during the study: renal 

cell (arm B), squamous cell (arm B), and basal cell carcinoma (arm D), and plasmablastic 

lymphoma (arm D). 


