Supplemental Figures:  
Supplemental Table 1: Peptides and parent proteins in this study
	Epitope
	Sequence
	Allele
	Reference

	Tyrosinase 56-70
	(A)QN  ILLSNAPLGPQFP
	HLA-DR4
	Topalian 1996

	Tyrosinase 386-406
	FLL   HHAFVDSIFEQWLQRHRP
	HLA-DR15
	Kobayashi 1998

	Melan-A/MART-1 51-73
	RNG  YRALMDKSLHVGTQCALTRR
	HLA-DR4
	Zarour 2000

	MAGE-3 281-295
	TSY  VKVLHHMVKISG
	HLA-DR11
	Manici 1999

	MAGE-1,2,3,6 121-134
	LLK  YRAREPVTKAE
	HLA-DR13
	Chaux 1999

	gp100 44-59
	WNR  QLYPEWTEAQRLD
	HLA-DR4 & -DR1
	Halder 97/ Li 1998



Supplemental Table 2:  Updated patient survival table (as of 3/14/2014)
	No Evidence of disease
	Measurable Disease

	Patient #
	Years
	Patient #
	Years

	564
	1.1
	504
	7.0

	636
	1.6
	352
	1.2

	740
	3.6
	335
	1.2

	784
	0.8
	537
	3.0

	847
	0.5
	550
	9.5

	819
	4.0
	582
	1.5

	872
	0.3
	625
	0.3

	425
	6.1
	589
	3.0

	485
	8.5
	635
	1.4

	842
	3.0
	685
	0.3

	701
	2.5
	681
	0.6

	677
	7.0
	683
	5.7

	699
	2.0
	739
	5.0

	727
	7.8
	749
	0.2

	729
	6.6
	743
	0.4

	381
	6.7
	647
	0.7

	216
	3.1
	719
	3.2

	827
	5.5
	797
	0.7

	871
	3.6
	621
	1.9

	
	
	576
	2.1







Supplemental Table 3: HLA-DR distribution
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Supplemental Figure 1
This figure shows the cytokine response to 6MHP vaccination upon 5-day culture.  Individual cytokines are stacked for comparison.  Values are adjusted for background and negative control. In figure B the same assay is shown for the lymphocytes collected from the sentinel immunized lymph node.  Patients 2 and 18 had non-viable nodal lymphocytes and are not shown.
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Supplemental figure 2: This figure demonstrates the breadth of cytokine response to for a single patient to each of the relevant helper peptides.  Th1 favoring cytokines (IFN-, IL-2 and TNF-) are shown above the x-axis and Th2-favoring cytokines (IL-4, IL-5, and IL-10) are shown below the x-axis for comparison purpose.  6MHP bars are the cytokine responses to stimulation with the 6 melanoma helper peptide pool.  TSY is response to the MAGE A3.  WNR is response to Gp100.  AQN and FLL are the two tyrosinase derived helper peptides.  The patient shown in panel A is patient number 17 and B is patient 8.  The numbers in parentheses are the weeks since vaccination.
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Supplemental Figure 3: This figure is a tally of the sum of the means of Th1 and Th2 favoring cytokines measured in PBMC at their highest post-vaccine time point.  NED = no evidence of disease (ie resected stage III or resected stage IV patients).  Dz = clinical evidence of disease (ie stage IV patients).  P values are 0.091 and 0.11 for the comparisons shown.























Supplemental Figure 4:   Day 2 and 5 Interferon- Responses to 6MHP, means by arm.  This figure primarily shows that lack of difference between dose arms of the vaccine.  Also shown are differences between 2-day and 5-day assays.   The IFN- profiles of PBMC’s and sentinel nodes stimulated with 6MHP 2 days and 5 days after pulsing with 6MHP.  IFN-cytokine responses by study arm for the three vaccine dose levels (arm A = 200mcg, arm B =400mcg, arm C =800mcg).  IFN- is shown since it was the most predominant cytokine, but the other 5 cytokines tested had similar degrees of inter-patient variability and none had discernable differences across dose arms of the study.  Values for these plots were square rooted to allow display on a single plot.  Arm B, Day-5 represents a single patient, so no variation measure is shown.
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Supplemental Figure 5:  Flow cytometry experiment demonstrating change in CD4+, CD25hi, FoxP3+ regulatory T cells following helper peptide vaccination.  Lymphocytes were collected from both peripheral blood and sentinel immunized node and assayed without stimulation. 
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Supplemental Figure 6: These figures are the additional cytokines not shown in figure #1.  IL-4 and IL-10 PBMC cytokine responses in 2-day culture following stimulation wit 6MHP pool.  The only response observed was in patient 11 (the single Th2 responder in the 2-day assay)









Supplemental Figure 7:  This figure provides additional plots to main figure 3.  These are individual patient cytokine responses at varying time points for additional patients not able to be show in the body of the paper.
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[bookmark: _GoBack]Supplemental Table 4: This sample data table is included to illustrate the individual patient variability; it is not inclusive. For brevity, the baseline values, replicates, and additional time points are excluded.  Individual peptides, proliferation data and day 5 data are excluded, but available upon request. M = metastatic, PD= progressive disease, NED = no evidence of disease, PR = partial response, SD = stable disease.
	
	
	 
	
	Sample pg/ml
	 
	
	 

	
	Treatment
	Arm
	Disease
	IFN-g
	TNF-a
	IL-10
	IL-5
	IL-4
	IL-2
	Sum of TH1 Cytokines
	Sum of Th2 Cytokines
	Total Cytokines

	1
	PreVax
	1
	M→PD
	0.0
	1.6
	0.0
	0.0
	0.0
	3.0
	4.6
	0.0
	4.6

	2
	PreVax
	1
	M→PD
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	3
	PreVax
	1
	M→SD
	1.2
	0.0
	0.0
	0.0
	0.0
	2.1
	3.3
	0.0
	3.3

	4
	PreVax
	1
	NED
	0.0
	0.0
	1.0
	0.3
	0.2
	0.0
	0.0
	1.5
	1.5

	5
	PreVax
	1
	NED
	0.0
	9.1
	3.0
	1.1
	0.0
	6.3
	15.4
	4.1
	19.4

	6
	PreVax
	1
	NED
	0.0
	1.9
	0.0
	0.0
	0.0
	0.0
	1.9
	0.0
	1.9

	7
	PreVax
	1
	NED
	0.0
	40.3
	2.2
	0.0
	0.1
	0.0
	40.3
	2.4
	42.8

	8
	PreVax
	1
	NED
	0.0
	0.0
	1.4
	0.0
	1.3
	0.0
	0.0
	2.7
	2.7

	10
	PreVax
	2
	M→PD
	1.4
	0.0
	0.0
	0.0
	0.0
	0.5
	1.9
	0.0
	1.9

	11
	PreVax
	2
	NED
	0.0
	278.3
	81.8
	2.1
	11.9
	2.7
	281.1
	95.8
	376.9

	12
	PreVax
	2
	NED
	3.0
	4.8
	4.1
	0.0
	0.0
	0.0
	7.8
	4.1
	11.8

	13
	PreVax
	2
	NED
	52.2
	3.2
	2.5
	1.3
	0.0
	0.0
	55.4
	3.8
	59.2

	14
	PreVax
	2
	NED
	5.5
	0.0
	0.0
	0.0
	1.9
	2.9
	8.4
	1.9
	10.3

	16
	PreVax
	3
	M→PD
	12.6
	52.1
	0.2
	0.1
	2.3
	0.1
	64.7
	2.6
	67.4

	17
	PreVax
	3
	M→PD
	108.7
	185.7
	0.0
	0.4
	8.4
	0.2
	294.6
	8.8
	303.4

	18
	PreVax
	3
	M→PR
	2.5
	19.2
	3.9
	0.0
	1.3
	2.5
	24.2
	5.2
	29.3

	19
	PreVax
	3
	M→SD
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.2
	0.0
	0.2

	20
	PreVax
	3
	NED
	0.0
	15.1
	0.0
	0.0
	0.0
	1.2
	16.3
	0.0
	16.3

	21
	PreVax
	3
	NED
	0.0
	0.0
	7.0
	0.0
	0.0
	0.0
	0.0
	7.0
	7.0

	22
	PreVax
	3
	NED
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	1
	PostVax
	1
	M→PD
	32.6
	4.8
	1.6
	0.0
	0.0
	13.9
	51.3
	1.6
	52.9

	2
	PostVax
	1
	M→PD
	6.5
	1.7
	1.9
	1.9
	0.0
	0.4
	8.5
	3.8
	12.3

	3
	PostVax
	1
	M→SD
	0.0
	1.7
	0.0
	1.6
	0.0
	1.8
	3.5
	1.6
	5.1

	4
	PostVax
	1
	NED
	525.2
	0.0
	6.4
	2.3
	1.1
	10.7
	535.9
	9.7
	545.6

	5
	PostVax
	1
	NED
	0.0
	0.0
	0.0
	0.0
	1.3
	0.0
	0.0
	1.3
	1.3

	6
	PostVax
	1
	NED
	0.4
	12.2
	0.0
	1.1
	0.0
	1.9
	14.6
	1.1
	15.6

	7
	PostVax
	1
	NED
	319.8
	2.1
	3.7
	11.3
	0.9
	51.4
	373.3
	15.9
	389.2

	8
	PostVax
	1
	NED
	17.1
	0.0
	0.0
	1.0
	0.0
	4.7
	21.7
	1.0
	22.7

	10
	PostVax
	2
	M→PD
	0.0
	27.5
	1.5
	0.0
	0.0
	1.8
	29.3
	1.5
	30.7

	11
	PostVax
	2
	NED
	107.8
	71.9
	3.7
	141.1
	37.4
	95.2
	274.8
	182.2
	457.0

	12
	PostVax
	2
	NED
	0.0
	21.4
	3.2
	0.0
	0.0
	0.0
	21.4
	3.2
	24.7

	13
	PostVax
	2
	NED
	224.8
	7.5
	0.0
	0.9
	0.0
	6.5
	238.7
	0.9
	239.7

	14
	PostVax
	2
	NED
	0.0
	0.0
	0.0
	0.0
	0.0
	2.0
	2.0
	0.0
	2.0

	16
	PostVax
	3
	M→PD
	107.7
	49.1
	0.0
	1.9
	2.5
	5.0
	161.9
	4.5
	166.3

	17
	PostVax
	3
	M→PD
	505.0
	105.4
	0.0
	33.0
	14.2
	25.8
	636.1
	47.2
	683.4

	18
	PostVax
	3
	M→PR
	18.8
	9.9
	4.7
	4.2
	1.6
	4.3
	33.0
	10.5
	43.4

	19
	PostVax
	3
	M→SD
	0.6
	0.0
	0.6
	1.1
	0.0
	0.0
	0.6
	1.7
	2.3

	20
	PostVax
	3
	NED
	0.0
	6.0
	0.7
	0.0
	0.0
	4.7
	10.7
	0.7
	11.4

	21
	PostVax
	3
	NED
	258.0
	0.0
	0.0
	20.6
	0.0
	4.9
	262.9
	20.6
	283.5

	22
	PostVax
	3
	NED
	7.8
	30.7
	0.0
	1.1
	0.3
	0.0
	38.5
	1.4
	39.9

	1
	SIN
	1
	M→PD
	48.7
	3.7
	1.6
	1.9
	1.8
	13.1
	65.6
	5.3
	70.9

	2
	SIN
	1
	M→PD
	0.0
	14.1
	0.0
	1.3
	1.5
	1.3
	15.4
	2.8
	18.1

	3
	SIN
	1
	M→PD
	3.7
	4.6
	0.4
	7.3
	2.6
	25.7
	33.9
	10.3
	44.3

	4
	SIN
	1
	M→SD
	13.2
	3.7
	2.3
	5.4
	0.8
	27.6
	44.5
	8.5
	53.0

	5
	SIN
	1
	NED
	35.5
	6.8
	1.6
	4.5
	2.0
	104.2
	146.6
	8.1
	154.7

	5
	SIN
	1
	NED
	4.3
	0.8
	0.0
	0.0
	0.0
	24.8
	30.0
	0.0
	30.0

	6
	SIN
	1
	NED
	8.1
	3.3
	0.0
	0.0
	0.0
	6.1
	17.5
	0.0
	17.5

	7
	SIN
	1
	NED
	314.9
	7.3
	2.5
	20.8
	4.0
	272.5
	594.6
	27.3
	621.9

	8
	SIN
	1
	NED
	19.4
	2.8
	1.1
	0.3
	0.0
	83.3
	105.6
	1.4
	107.0

	10
	SIN
	2
	M→PD
	9.4
	0.0
	0.0
	2.1
	0.0
	57.3
	66.7
	2.1
	68.7

	11
	SIN
	2
	NED
	455.5
	21.3
	17.0
	145.2
	30.2
	175.5
	652.4
	192.4
	844.8

	12
	SIN
	2
	NED
	4.7
	0.6
	0.0
	3.2
	0.2
	40.4
	45.7
	3.4
	49.1

	13
	SIN
	2
	NED
	3.6
	1.6
	1.7
	0.6
	0.0
	28.4
	33.6
	2.3
	35.9

	15
	SIN
	2
	NED
	18.0
	4.8
	2.4
	4.1
	3.1
	102.8
	125.5
	9.7
	135.2

	16
	SIN
	3
	M→PD
	16.8
	3.3
	0.0
	0.7
	0.0
	30.3
	50.4
	0.7
	51.1

	17
	SIN
	3
	M→PD
	12.6
	3.8
	1.7
	4.7
	5.0
	127.3
	143.8
	11.4
	155.2

	18
	SIN
	3
	M→PD
	7.2
	4.2
	1.8
	1.7
	3.0
	38.8
	50.2
	6.4
	56.6

	19
	SIN
	3
	M→PR
	62.1
	4.2
	4.8
	13.4
	3.4
	42.2
	108.5
	21.5
	130.0

	20
	SIN
	3
	M→SD
	53.8
	1.1
	1.2
	1.2
	0.3
	21.2
	76.1
	2.7
	78.8

	21
	SIN
	3
	NED
	4.1
	0.0
	0.0
	0.0
	0.0
	15.8
	19.9
	0.0
	19.9

	22
	SIN
	3
	NED
	23.8
	5.8
	6.2
	58.2
	3.9
	73.1
	102.6
	68.4
	171.0

	23
	SIN
	3
	NED
	6.7
	0.0
	0.9
	2.5
	0.0
	59.0
	65.7
	3.3
	69.0



Cytokines Subsets:
Pre- and Post-Vaccine PBMC
Averages by Disease State
NED ΣTh1	PreVax	PostVax	33.621355682885117	173.59061013980801	Dz ΣTh1	41.182290313483243	110.55509713930414	NED ΣTh2	PreVax	PostVax	9.4798249419745311	37.246948579839824	Dz ΣTh2	1.9170272197456235	9.6159423132756725	
Th1 pg/ml

Th2 pg/ml



IL-4 Response to 6MHP

Pre-vax	1	2	3	4	5	6	7	8	10	11	12	13	14	16	17	18	19	20	21	22	0	0	0	0.2	0	0	0.1	1.3	0	11.9	0	0	1.9	2.2999999999999998	8.4	1.3	0	0	0	0	Post-vax	1	2	3	4	5	6	7	8	10	11	12	13	14	16	17	18	19	20	21	22	0	0	0	1.1000000000000001	1.3	0	0.9	0	0	37.4	0	0	0	2.5	14.2	1.6	0	0	0	0.3	Patient


Il-4 (pg/ml)




IL-10 Responses to 6MHP vaccination

Pre-vax	1	2	3	4	5	6	7	8	10	11	12	13	14	16	17	18	19	20	21	22	0	0	0	1	3	0	2.2000000000000002	1.4	0	81.8	4.0999999999999996	2.5	0	0.2	0	3.9	0	0	7	0	Post-vax	1	2	3	4	5	6	7	8	10	11	12	13	14	16	17	18	19	20	21	22	1.6	1.9	0	6.4	0	0	3.7	0	1.5	3.7	3.2	0	0	0	0	4.7	0.6	0.7	0	0	Patients


IL-10 (pg/ml)




Day 5 Cytokine Response to 6MHP
Maximum Post-Vaccine PBMC
IFN-γ	8	5	9	23	22	19	11	3	18	2	21	4718.502304696116	2718.3119794421209	1481.7366068061983	1060.4352551135544	659.35473971019042	914.10554002865808	167.46757684289852	474.56352356326255	97.843022599075368	253.2589265301786	227.46558988875347	TNF-α	8	5	9	23	22	19	11	3	18	2	21	278.7777352729338	70.743904675852036	117.24095450624026	56.288995471789889	26.615019132971867	37.477657272430179	65.849468132734842	148.95197617657817	13.866102110962849	34.305901142310887	30.193240363158139	IL-2	8	5	9	23	22	19	11	3	18	2	21	0	0	0	0	0	0.26991137623851547	0	0	8.4198580915848176	8.0314435793869556	0	IL-10	8	5	9	23	22	19	11	3	18	2	21	21.3575673174226	0	14.5896266960983	16.1481601520113	23.734364508159398	0	23.538484420621501	8.2451346391281106	77.784910931691499	3.84257340925432	0	IL-5	8	5	9	23	22	19	11	3	18	2	21	225.14206516589201	19.801992298742899	133.454146381859	252.23066467571201	621.10520941854395	106.32086280979399	785.86958536454802	196.14402107471199	316.91274389655001	45.752121370537303	71.108404699161198	IL-4	8	5	9	23	22	19	11	3	18	2	21	4.9688932459733399	2.36526510208461	3.23629177944271	4.2574560994240196	2.1823771290603302	3.0821619721129001	3.1721039829116799	3.6410752742478998	0	7.0287395773561903	1.8254437579856999	Patient number

Cytokine concentration (pg/ml)



Day 5 Cytokine Response in
Sentinel Immunized Node
IFN-γ	8	5	9	23	22	19	11	3	21	6	2517.4082868757168	273.07640402809784	952.64812207602108	619.78900293212769	33.237495488382756	1117.2448389488034	235.52330229939099	10.729271702256932	535.06490664277112	17.779348829410988	TNF-α	8	5	9	23	22	19	11	3	21	6	17.31268321510283	29.424342512726842	12.556920769241124	13.530047778711921	5.1729220604909312	8.1632187834007848	12.720821298246086	7.8783762214625783	5.4765477210929419	7.1058267154214922	IL-2	8	5	9	23	22	19	11	3	21	6	1.6474908171557976	0.49836849871230626	0.82190184057495408	3.0292986000684197	0	0.15527473101013989	2.9167803183777359	2.2015837796983648	0	3.2887187838488758	IL-10	8	5	9	23	22	19	11	3	21	6	37.710513767648003	27.1994406523287	48.882328837970398	26.215957924955902	30.219419916930502	84.706411688044994	53.6362162076163	5.6070469994654504	6.7513834410055003	4.4841662751752596	IL-5	8	5	9	23	22	19	11	3	21	6	233.76007597534399	172.68585705360201	136.928455122879	159.97843476304701	110.041706283788	165.40898126810299	566.05538213262298	16.337378477607299	104.843421721989	2.4756691475954402	IL-4	8	5	9	23	22	19	11	3	21	6	3.8150537148058299	1.61176367964175	0.58341054007423099	1.7478375222193301	1.93537069838311	4.5140578183396496	2.2708533468129302	-0.78353262626383424	1.2944374076672001	2.2147985004319501	
Cytokine concnetration (pg/ml)
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200 ug  400 ug 800 ug Total

N 13 12 13 38

HLA-DR1

1 1 3 5

HLA-DR4

3 8 6 17

HLA-DR11

3 1 3 7

HLA-DR13

8 0 4 12

HLA-DR15

4 5 3 12

HLA-DR7 1 2 3 6

HLA-DR12 1 1 0 2

HLA-DR14 1 0 1 2

HLA-DR17 1 2 2 5

Uncertain DR 1 2 2 5


