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SUPPLEMENTARY METHODS
Isolation and storage of serum samples
Blood samples were overnight shipped in ambient temperature.  Upon receipt, serum was immediately isolated, aliquoted into cryovials and stored long-term in monitored -80°C freezers (1) until execution of assays.  


Quantification of serum IgGs using ProtoArray®
ProtoArray v5.0 (Life Technologies Corporation) (2-6) used proteins expressed using a baculovirus/Sf9 expression from Invitrogen’s UltimateTM ORF (open reading frame) collection, or from Gateway® collection of kinase clones developed by Protometrix. All ProtoArray assays were performed by Life Technologies Corporation using the manufacturer’s recommended protocols. Microarray slides were blocked in blocking buffer (50 mM HEPES, 200 mM NaCl, 0.01% Triton X-100, 25% glycerol, 20 mM reduced glutathione, 1.0 mM DTT, 1X Synthetic Block) at 4 °C for 1 hour. After blocking, arrays were rinsed once with freshly prepared PBST buffer (1X PBS, 0.1% Tween 20, and 1 X Synthetic Block). Arrays were then probed with a 1:500 dilution of each serum sample diluted in 5 mL of PBST buffer. Arrays were incubated for 90 minutes at 4 °C in QuadriPERM 4-well trays (Greiner) with gentle agitation. After incubation, slides were washed five times (5 minutes per wash) in 5 ml PBST Buffer in 4-well trays. An Alexa Fluor®647-conjugated goat anti-human IgG antibody diluted in 5 ml PBST buffer to a 1.0 μg/ml final concentration was added to each array and allowed to incubate with gentle shaking at 4 °C for 90 minutes. After incubation, secondary antibody was removed and arrays were washed as described above. Arrays were dried by spinning in a table top centrifuge equipped with a plate rotor at 200x gravity for 2 minutes, then scanned using the fluorescent microarray Tecan PowerScanner.

GenePix 6.0 software was used to map human proteins in the array list file to each array image with a fixed feature size of 130 μm (diameter). After aligning the arrays using spots from the AlexaFluor-conjugated and murine antibodies printed in each subarray, the features were resized by the GenePix software to best fit the feature. Pixel intensities for each spot on the array were determined from the software and saved to a file. All quantified spot files were processed using the LifeTechnology ProtoArray Prospector software to determine which proteins interacted with the samples. The software performed background correction and Robust Linear Model normalization (RLM) (7) using appropriate control spots on the microarray.

Prior to analyses, we filtered out signals on the microarray with low intensity across all samples and those from target antigens that did not have a known GenBank identifier (i.e., the target protein was poorly annotated or not annotated). This left IgG measurements to 7,221 protein isoforms on the ProtoArray, corresponding to 6,255 unique target antigens, with which all the subsequent analyses were performed.

Assessment of serum IgG responses post-treatment using Luminex® xMAP®
Luminex xMAP (8) uses multiplexed antigen-coupled, spectrally-distinguishable, fluorescent beads to quantify antibody levels in serum. GST-tagged proteins were conjugated to the beads using an anti-GST antibody bound to the beads, and proteins that were not GST-tagged were directly (covalently) conjugated to the beads. Serum samples were profiled at a 1:200 dilution. A protein signal assay and control assays (negative and positive) were run in parallel with the captured antigens and experimental samples. BSA captured directly to the beads, and GST captured on anti-GST-conjugated beads were used as negative controls. Across the samples evaluated, the median fluorescence intensity of IgGs against BSA was <100 and that against GST was <500, indicating low background signal. Positive controls included anti-human IgG (to indicate the presence of serum in the assayed sample) and human IgG (to indicate the presence of secondary antibody).

All signals from Luminex xMAP were log2-transformed prior to analyses. A subset of patients’ serum samples (n=120) was initially assayed in triplicate to evaluate the technical reproducibility of the platform. Within a batch, the median coefficient of variation (CV) for triplicate samples was low (<5%) for every evaluated antigen. Therefore, the remaining serum samples were assayed in single runs, with controls. To avoid batch effects, the pre- and post- treatment serum samples from patients were run with same lot of antigen-conjugated beads.


SUPPLEMENTARY RESULTS
Identification of treatment-induced serum IgGs to secondary antigens using protein microarrays

Overlap of target antigens of the most highly induced IgGs with genes over-expressed in prostate tumors
We examined if the antigens against which IgGs were induced at week 10 were enriched for genes reported as over-expressed in prostate tumors in the largest reported study of gene expression in prostate tumor and normal tissues (9, 10). We considered genes that were over-expressed in at least 33% of prostate tumors (primary and metastatic combined) relative to normal prostate tissues, which gave a list of 678 genes. Of these 678 genes, 152 were represented as protein products on the ProtoArray. We evaluated the overlap of these 152 proteins with the antigens against which serum IgG levels had increased from pre-treatment levels at week 10 in IMPACT. The targets of the 100 and 50 most highly induced IgGs overlapped significantly with these 152 products; 6 targets of the top 100 (p=0.012, hypergeometric test) and 4 targets of the top 50 (p=0.013) overlapped with the 152 products of genes over-expressed in prostate tumors.

Confirmation of IgG responses to secondary antigens with Luminex xMAP

Descriptions of the 10 candidate antigens evaluated using Luminex xMAP and their roles in cancer (prostate cancer) if known
LGALS3: Lectin, galactoside-binding, soluble, 3 (Galectin-3)
LGALS3, a multifunctional lectin with diverse expression (11, 12), is known to have roles in cell adhesion, migration (13) and prostate cancer progression (11, 14). It is highly expressed in prostate tumors with expression decreasing in hormone-resistant tumors (15). Alterations in the cytoplasmic/nuclear expression pattern of LGALS3 correlate with prostate carcinoma progression (16). LGALS3 knock-down leads to reduced cell migration, invasion, cell proliferation, and tumor growth in the prostates of nude mice (17). It is reported to be a pro-angiogenic molecule and a mediator of vascular endothelial growth factor (VEGF)- and basic fibroblast growth factor (bFGF)- mediated angiogenic responses (18). LGALS3 is a binding partner of K-Ras and activates K‑Ras‑mediated signaling (19, 20). It is phosphorylated by c-Abl, a process that is modulated by PTEN (21); the native but not the phosphorylated form of LGALS3 is cleaved by PSA (21), potentially altering receptor-mediated signaling.
ANPEP/CD13/GP150: Aminopeptidase N
ANPEP was originally identified as a myeloid cell surface peptidase that plays a role in antigen presentation (22), is also selectively expressed in endothelial cells, and plays important roles in vascular endothelial morphogenesis during angiogenesis (23). It has been proposed to induce angiogenesis through interaction with another pro-angiogenic protein, LGALS3 (24) (see above). The cooperative expression of ANPEP in both cancer cells and nonmalignant stromal cells within the tumor microenvironment promotes angiogenesis, tumor growth, and metastasis (25). In prostate tumors, expression of ANPEP is a prognostic marker and is associated with Gleason score and disease recurrence after radical prostatectomy (26, 27).
CACNG1: Calcium channel, voltage-dependent, gamma subunit 1
L-type voltage dependent calcium channels are composed of five subunits (28). The protein encoded by CACNG1 is the  subunit (29) of the skeletal muscle 1,4-dihydropyridine-sensitive calcium channels. It is an integral membrane protein that plays a role in excitation-contraction coupling. No role for CACNG1 in cancer development has yet been described.
FBXO6: F-box protein 6 (FBX6)
The F-box proteins constitute one of the four subunits of the ubiquitin protein ligase complexes called SCFs (SKP1-cullin-F-box), which function in phosphorylation-dependent ubiquitination (30). These proteins are divided into 3 classes: Fbws contain WD-40 domains; Fbls contain leucine-rich repeats; and Fbxs, which contain either different protein-protein interaction modules or no recognizable motifs. FBXO6 belongs to the Fbxs class. FBOX6-dependent Chk1 degradation may contribute to S-phase checkpoint termination, and a defect in this mechanism may increase tumor cell resistance to certain anticancer drugs (31).
ECE1: Endothelin converting enzyme 1
ECE1 is involved in proteolytic processing of endothelin precursors to biologically active peptides. ECE1 generates endothelin-1 (or ET-1) from its inactive precursor, big-ET-1; ET-1 is a well-characterized driver for prostate tumor growth and metastasis (32-35). Blockade of the ET-1 receptor (ETA) is being tested in the clinic for treatment of prostate cancer (36-38).
KRAS: v-Ki-ras2 Kirsten rat sarcoma viral oncogene homolog
K-Ras is a member of the mammalian Ras protein family. Oncogenic activating mutations in or aberrant expression of K-Ras is implicated in various malignancies, including prostate carcinomas. Among metastatic prostate tumors, 32% exhibit K-Ras mutation or over-expression (9) and 90% exhibit activation of the Ras/Raf signaling pathway (9).
ERAS: Embryonic stem-cell expressed Ras
E-Ras is a member of the small GTPase Ras protein family. Initially found only in embryonic stem (ES) cells, E-Ras plays a crucial role in the transformation of transplanted ES cells to teratomas (39). In gastric carcinomas, it is expressed (as determined by immunohistochemistry) in about 40% of the tumors; expression was found to be significantly associated with metastasis to the liver (p<0.0001) and lymph nodes (p<0.05) (40). E-Ras is not yet characterized in the context of prostate cancer.
KLK2/hK2: Kallikrien-related peptidase 2
KLK2 is primarily expressed in prostatic tissue (41) and is responsible for cleaving pro-prostate-specific antigen (PSA) into its enzymatically active form (42). It is highly expressed in prostate tumor cells and may be a marker for prostate cancer risk and detection (43-47). Both PSA and KLK2 are produced by the same secretory epithelial cells in the prostate, and KLK2 is highly expressed in poorly differentiated cancer cells (48).
LGALS8 (Galectin-8): Lectin, galactoside-binding, soluble, 8 (Galectin-8, Prostate carcinoma tumor antigen 1 [PCTA-1])
LGALS8 was originally identified as a prostate carcinoma tumor antigen by surface epitope mapping and expression cloning (49). It is widely expressed in tumor tissues, including all the TNM (tumor-node-metastasis) stages of prostate tumors (15). Antibody responses to LGALS8 were observed in metastatic prostate cancer patients post- treatment with GVAX therapy (a whole cell prostate cancer vaccine comprised of two allogeneic prostate carcinoma cell lines, LNCaP and PC-3, modified to secrete GM-CSF) (5).
TSPAN13: Tetraspanin 13
TSPAN13 is a member of a diverse group of membrane-spanning proteins (50). In multiple gene expression data-sets, TSPAN13 was overexpressed in prostate cancer tissue compared to normal prostate tissue (51). In immunohistochemistry analyses of prostate cancer tissue microarrays, TSPAN13 was overexpressed in 80% of prostate cancer samples (51). TSPAN13 expression inversely correlates with Gleason score (p=0.01) and with presence of prostatic intraepithelial neoplasia (PIN) in prostate tumor tissue (p=0.04) (51).


SUPPLEMENTARY TABLE LEGENDS
Table ST1: Baseline clinical characteristics of patients in IMPACT (52). The information for subgroups of patients from whom serum samples were analyzed in this study at different time points post-treatment is given, along with the information for the full set of patients enrolled in the IMPACT study.

Table ST2: Baseline clinical characteristics of patients in ProACT. The information for subgroups of patients in ProACT from whom serum samples were analyzed in this study at different time points post-treatment is given.

Table ST3: Increase in levels of IgG against candidate antigens at weeks 2 and 22 in IMPACT as measured with ProtoArray (refer to Table 1 in the main text). Increase in the serum levels of IgGs against 10 candidate antigens at weeks 2 and 22 after completion of sipuleucel-T treatment. Data for PAP (primary antigen) are shown for reference. The average fold-increase post-treatment, p-value from moderated paired t-test (limma), estimated false discovery rate (% FDR, Benjamini and Hochberg procedure), and ranks of antigens, sorted by average fold-increase in corresponding serum IgG levels, are given.

Table ST4: Protein reagents used in Luminex xMAP assays. Expression system used for production of proteins, purification tags (if any), related protein or nucleotide identifier, protein provider, product number from the provider (if known), estimated purity of the protein (as assessed by SDS-PAGE or size exclusion chromatography [SEC]), and method of conjugation of proteins to Luminex beads are given.

Table ST5: Overlap of the number of patients who were IgG responders to different antigens at week 10 after treatment in the sipuleucel-T arm of IMPACT. P-values (within parentheses) were computed using the hypergeometric test.

Table ST6: Evaluation of IgG responses to candidate antigens at week 12 in ProACT using Luminex xMAP. The antigen selection source, p-value for serum IgG level increase vs baseline, and the number (%) of patients with 2- or 5-fold increase in IgG level after treatment are given.

Table ST7: Association of post-treatment changes in serum levels of IgG at week 10 with OS in the sipuleucel-T arm of IMPACT. (A) Association of log2 of fold-change of serum IgG level with OS, (B) Association of IgG responses (≥2-fold increase in serum IgG level post-treatment) with OS. Univariate and multivariate Cox model (adjusted for baseline serum log-PSA and log-LDH) statistics are shown (refer to Table ST12 for similar data from weeks 2 and 22 of IMPACT).

Table ST8: Comparison of OS in sipuleucel-T-treated IgG responders and IgG non-responders at week 10 with that in control patients in IMPACT. IgG response was defined as ≥2-fold increase in serum IgG level at week 10. A multivariate Cox model was fit with the patient groups (control, IgG non-responder, and IgG responder) along with baseline serum PSA (log) and LDH (log). HRs for IgG responders and IgG non-responders relative to control patients (and the associated p-values, adjusted for baseline PSA and LDH) are given. A univariate Cox model gives the corresponding unadjusted p-values comparing control patients to IgG responders and IgG non-responders (refer to Table ST13 for similar data from weeks 2 and 22 of IMPACT).

Table ST9: Evaluation of IgG responses against candidate antigens at weeks 2 and 22 in IMPACT using Luminex xMAP. The antigen selection source, p-value of change in IgG level vs pre-treatment, average fold-increase in IgG level vs pre-treatment (across the patients evaluated), the number (%) of patients with ≥2- or ≥5-fold increase in IgG level after treatment are given. The rightmost column gives the p-value for the comparison of fold-change of IgG levels in the two arms using a one-sided Wilcoxon rank sum test (HA: fold-change in IgG levels post-treatment is higher in the sipuleucel-T treated group).

Table ST10: Assessment of IgG responses against candidate antigens at weeks 4 and 20 in ProACT using Luminex xMAP. The antigen selection source, p-value for IgG increase, and number (%) of patients with ≥2- or ≥5-fold increase after treatment are given.

Table ST11: Overlap of the number of sipuleucel-T-treated patients who were IgG responders to antigens across the post-treatment time points in IMPACT. The number of sipuleucel-T patients evaluated at weeks 2, 10, and 22 were 142, 93, and 60, respectively; data were available from 81 patients for both week 2 and week 10, and from 52 patients for both week 10 and week 22. IgG response was defined as ≥2-fold increase in serum IgG level post-treatment. The number of responses at each time point and the overlaps are given along with p-values (from hypergeometric test). (A) Overlap of IgG responses across the week 2 and week 10 time points, (B) Overlap of IgG responses across the week 10 and week 22 time points.

Table ST12: Association of changes in serum IgG levels with OS at week 2 or 22 in the sipuleucel-T arm of IMPACT. (A) Association of log2 of fold-change of serum IgG level with OS, (B) Association of IgG responses (≥2-fold increase in serum IgG level post-treatment) with OS. Univariate and multivariate model (adjusted for baseline serum log-PSA and log-LDH) statistics are shown (refer to Table ST7 for similar data from week 10 of IMPACT).

Table ST13: Comparison of OS in sipuleucel-T-treated IgG responders and IgG non-responders with that in control patients at weeks 2 and 22 in IMPACT. IgG response was defined as ≥2-fold increase in serum IgG level. A multivariate Cox model was fit with the patient groups (control, IgG non-responder, and IgG responder) along with baseline serum PSA (log) and LDH (log). HRs for IgG responders and IgG non-responders relative to control patients (and the associated p-values, adjusted for baseline PSA and LDH) are given. A univariate Cox model gives the corresponding unadjusted p-values comparing control patients to IgG responders and IgG non-responders (refer to Table ST8 for similar data from week 10 of IMPACT).

SUPPLEMENTARY FIGURE LEGEND
Figure SF1: Schematic of sipuleucel-T treatment doses (infusions) and serum collection time points in IMPACT and ProACT. Other than pre-treatment, time points referred to in the text are relative to completion of treatment. Tx, treatment.

Figure SF2: Shown in this figure are four Kaplan-Meier (KM) plots comparing the OS of patients in the sipuleucel-T arm of IMPACT with no IgG response at week 10 (IgG responses = 0) to patients with ≥1 IgG responses (A), ≥2 IgG responses (B), ≥3 IgG responses (C), or ≥4 IgG responses (D) at week 10.  IgGs to the six confirmed secondary antigens (namely, PSA, KLK2, K-Ras, E-Ras, LGALS8 and LGALS3) were considered for this analysis. Total numbers of patients in the analyses are given at the top right corner of each plot, and the numbers of patients in the two groups are given at the bottom left.  The p-value estimate of the difference in OS between the two groups, and the hazard ratios [with 95% CI] of the IgG responder group relative to the non-responder group are given within each figure. A: KM plots of patients with no IgG response at week 10 (blue) and ≥1 IgG response to any of the six antigens (magenta; n=67; HR=0.57, 95% CI 0.29, 1.10; p=0.09; multivariate Cox model adjusted for baseline log(PSA) and log(LDH)).  B: KM plots of patients with no IgG response at week 10 (blue; n=26) and ≥2 IgG responses to any of the six antigens (magenta; n=52; HR=0.51, CI 0.25, 1.03; p=0.06). In this plot, patients with 1 IgG response were not shown.  C: KM plots of patients with no IgG response at week 10 (blue; n=26) and ≥3 IgG responses to any of the six antigens (magenta; n=34; HR=0.39, CI 0.17, 0.92; p=0.03). In this plot, patients with 1 or 2 IgG responses were not shown. D: KM plots of patients with no IgG response at week 10 (blue; n=26) and ≥4 IgG responses to any of the six antigens (magenta; n=26; HR=0.30, CI 0.11, 0.82; p=0.02). In this plot, patients with 1, 2, or 3 IgG responses were not shown. The number of patients with IgG responses ≥5 was small (n≤17), therefore the groups of patients with ≥5 IgG responses were not analyzed. 

Antigen spread after treatment with sipuleucel-T (Supplementary Materials)
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SUPPLEMENTARY TABLES
	
	Table ST1. Baseline clinical characteristics of patients in IMPACT.

	

	
	Characteristic
	
	Full Data Set
	
	Pre-Tx & Wk 2 Pairs
	
	Pre-Tx & Wk 10 Pairs
	
	Pre-Txt & Wk 22 Pairs
	

	
	
	
	Control
(n=171)
	Sip-T
(n=341)
	
	Control
(n=62)
	Sip-T
(n=142)
	
	Control
(n=39)
	Sip-T
(n=93)
	
	Control
(n=16)
	Sip-T
(n=60)
	

	
	Median age (range), y
	
	70
(40-89)
	72
(49-91)
	
	70
(40-87)
	72
(49-88)
	
	70
(53-87)
	71
(50-89)
	
	69
(53-85)
	71
(50-89)
	

	
	Race, % of pts
	White
	
	91.2
	89.4
	
	85.5
	88
	
	87.2
	86
	
	100
	83.3
	

	
	
	Black
	
	4.1
	6.7
	
	8.1
	6.3
	
	5.1
	8.6
	
	0
	10
	

	
	
	Other
	
	4.7
	3.8
	
	6.4
	5.6
	
	7.7
	5.4
	
	0
	6.7
	

	
	Median time since diagnosis (range), y
	
	7.1
(0.9-21.5)
	7.1
(0.8-24.5)
	
	5.4
(0.97-17.6)
	7.2
(0.84-24.5)
	
	5.4 
(1.5-16.6)
	7.5
(0.8-19.8)
	
	5.4
(2.1-17.6)
	7.4
(0.8-19.8)
	

	
	Median predicted survival, mo
	
	21.2
	20.3
	
	20.1
	18.5
	
	19.5
	19.1
	
	21.03
	20.2
	

	
	ECOG performance status of 0, % of pts
	
	81.3
	82.1
	
	85.5
	75.4
	
	79.5
	76.3
	
	75
	81.7
	

	
	Gleason score ≤7, % of pts)
	
	75.4
	75.4
	
	56.5
	59.2
	
	46.2
	55.9
	
	62.5
	53.3
	

	
	Primary Gleason grade, % of pts
	≤3
	
	41.5
	42.2
	
	32.3
	32.4
	
	23.1
	29
	
	31.2
	30
	

	
	
	≥4
	
	58.5
	57.8
	
	67.7
	67.6
	
	76.9
	71
	
	68.8
	70
	

	
	Disease location
	Bone only
	
	43.3
	50.7
	
	45.2
	51.4
	
	41
	57
	
	50
	55
	

	
	
	Soft tissue only
	
	8.2
	7.0
	
	11.3
	6.3
	
	10.3
	6.4
	
	0
	13.3
	

	
	
	Bone and soft tissue
	
	48.5
	41.9
	
	43.5
	42.3
	
	48.7
	36.6
	
	50
	31.7
	

	
	No. bone mets
	0-5
	
	42.7
	42.8
	
	45.2
	40
	
	56.4
	48.4
	
	68.8
	58.3
	

	
	
	6-10
	
	14.6
	14.4
	
	12.9
	12.1
	
	2.6
	10.8
	
	0
	8.3
	

	
	
	>10
	
	42.7
	41.9
	
	41.9
	47.9
	
	41
	40.9
	
	31.2
	33.3
	

	
	Bisphosphonate use, % of pts
	
	48
	48.1
	
	51.6
	52.1
	
	48.7
	50.5
	
	62.5
	46.7
	

	
	Previous prostate cancer therapy, % of pts
	Androgen-deprivation therapy
	
	100
	100
	
	100
	100
	
	100
	100
	
	100
	100
	

	
	
	Combined androgen blockade
	
	82.5
	81.1
	
	75.8
	80.3
	
	74.4
	77.4
	
	68.8
	86.7
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Medical or surgical castration alone 
	
	17.5
	18.2
	
	24.2
	19.7
	
	25.6
	22.6
	
	31.2
	13.3
	

	
	
	Orchiectomy
	
	7.6
	9.4
	
	3.2
	9.9
	
	5.1
	7.5
	
	6.3
	3.33
	

	
	
	Chemotherapy
	
	15.2
	19.6
	
	17.7
	25.7
	
	12.8
	19.4
	
	18.8
	21.7
	

	
	
	Docetaxel
	
	12.3
	15.5
	
	12.9
	21.4
	
	7.7
	12.9
	
	18.8
	11.7
	

	
	
	Radical prostatectomy
	
	34.5
	35.5
	
	32.3
	35.9
	
	43.6
	40.9
	
	43.8
	37.9
	

	
	
	Radiation to prostate or prostate bed
	
	53.2
	54.3
	
	62.9
	47.9
	
	56.4
	50.5
	
	56.2
	48.3
	

	
	Baseline pain score, % of pts
	0
	
	52.6
	51.5
	
	58.1
	56.3
	
	51.3
	52.7
	
	43.8
	55
	

	
	
	> 0
	
	47.4
	48.5
	
	41.9
	43.7
	
	48.7
	47.3
	
	56.2
	43.3
	

	
	Median (range) laboratory values
	Serum prostate specific antigen (ng/ml)
	
	47.2
(6.2-3745.3)
	51.7
(5.2-8005.6)
	
	52.7
(6.5-1519.1)
	57.08
(5.1-2056)
	
	36.8
(6.5-384.2)
	38.5
(5.2-1352.9)
	
	18.8
(6.5-182.7)
	28.9
(5.2-1017.6)
	

	
	
	Serum prostatic acid phosphatase (U/L)
	
	3.2
(0.6-147.2)
	2.7
(0.6-466.1)
	
	3.3
(0.59-109.0)
	2.4
(0.6-128.4)
	
	2.4
(0.6-93.0)
	1.5
(0.6-129.6)
	
	1.4
(0.6-80.6)
	1.3
(0.6-129.6)
	

	
	
	Alkaline phosphatase (U/L)
	
	109
(43.0-2813.0)
	99
(18.0-2396.0)
	
	97.0
(43.0-2813.0)
	106.0
(42.0-2396.0)
	
	80
(43-607)
	90
(45-799)
	
	80.5
(48.0-269.0)
	89.5
(42.0-799.0)
	

	
	
	Hemoglobin (g/dL)
	
	12.7
(9.0-15.4)
	12.9
(8.4-17.9)
	
	12.7
(9.0-15.4)
	12.6
(9.3-15.8)
	
	12.3
(9.4-15.4)
	12.7
(9.3-15.8)
	
	12.6
(10.9-15.4)
	13.0
(9.4-14.9)
	

	
	
	Lactate dehydrogenase (U/L)
	
	193
(101.0-1662.0)
	194
(84.0-637.0)
	
	191
(101.0-654.0)
	195.5
(115.0-598.0)
	
	193
(133-407)
	196
(115-369)
	
	210.5
(152.0-303.0)
	190.5
(129.0-369.0)
	

	
	
	White-cell count (cells/mm3)
	
	6000
(2830-13000)
	6200
(3170-15610)
	
	5860
(3080-11760)
	6100
(3170-12240)
	
	6350
(3080-11760)
	6020
(3170-12240)
	
	6125.0
(3600.0-10800.0)
	5850.0
(3170.0-12240.0)
	

	
	
	Total absolute neutrophil count (cells/mm3)
	
	4100
(1550-8980)
	4000
(1350-9960)
	
	3945
(1870-8390)
	4010
(1350.0-8700.0)
	
	4340
(1890-8390)
	3950
(1350-8700)
	
	4265.0
(2240.0-6620.0)
	3790.0
(1760.0-8700.0)
	

	
	Pts, patients, Sip-T, sipuleucel-T; Tx, treatment.
	




	
	Table ST2. Baseline clinical characteristics of patients in ProACT.

	

	
	Characteristic
	
	Sip-T: Pre-Tx & Wk 4 Pairs (n=33)
	
	Sip-T: Pre-Tx & Wk 12 Pairs (n=26)
	
	Sip-T: Pre-Tx & Wk 20 Pairs (n=19)
	

	
	Median age (range), y
	
	70 (56-88)
	
	69.5 (56-88)
	
	70 (62-88)
	

	
	Race, % of pts
	
	
	
	
	
	
	

	
	White
	
	94
	
	96.2
	
	94.7
	

	
	Black
	
	6
	
	3.8
	
	5.3
	

	
	Other
	
	0
	
	0
	
	0
	

	
	Median time since diagnosis (range), y
	
	8.4 (1.1-20.5)
	
	8.4 (1.1-20.5)
	
	9.3 (3.4-20.5)
	

	
	ECOG performance status of 0, % of pts
	
	30.3
	
	38.5
	
	42.1
	

	
	Gleason score ≤7, % of pts 
	
	42.4
	
	40
	
	42.1
	

	
	Previous prostate cancer therapy, % of pts
	
	
	
	
	
	
	

	
	Androgen-deprivation therapy
	
	100
	
	100
	
	100
	

	
	Combined androgen blockade
	
	96.9
	
	96.2
	
	100
	

	
	Medical or surgical castration alone
	
	3
	
	3.8
	
	0
	

	
	Orchiectomy
	
	N/A
	
	N/A
	
	N/A
	

	
	Chemotherapy
	
	24.2
	
	19.2
	
	26.3
	

	
	Docetaxel
	
	24.2
	
	19.2
	
	26.3
	

	
	Radical prostatectomy
	
	54.5
	
	53.8
	
	63.2
	

	
	Radiation to prostate or prostate bed
	
	36.4
	
	34.6
	
	26.3
	

	
	Median serum PSA (range), ng/ml
	
	20 (5.8-1299.2)
	
	19.1 (5.7-1299.2)
	
	11.9 (5.7-1299.2)
	

	
	ECOG, Eastern Cooperative Oncology Group; PSA, prostate-specific antigen; Sip-T, sipuleucel-T; Tx, treatment; Wk, week(s).
	





	
	Table ST3. Increase in levels of IgG against candidate antigens at weeks 2 and 22 in IMPACT as measured with ProtoArray (refer to Table 1 in the main text).

	

	
	Antigen
	
	Week 2
	
	Week 22
	

	
	
	
	Average Fold-Change
	P-value
	FDR (%)
	Rank By Fold-Change
	
	Average Fold-Change
	P-value
	FDR (%)
	Rank By Fold-Change
	

	
	LGALS3
	
	3.03
	7.73E-08
	0.019
	3
	
	4.16
	2.65E-09
	0.001
	1
	

	
	CACNG1
	
	3.30
	2.07E-06
	0.029
	2
	
	3.64
	6.81E-06
	0.589
	2
	

	
	ANPEP
	
	3.31
	4.04E-07
	0.025
	1
	
	3.44
	4.74E-06
	0.489
	3
	

	
	FBXO6
	
	2.56
	4.18E-07
	0.025
	7
	
	3.24
	1.75E-07
	0.032
	4
	

	
	ECE1
	
	2.64
	2.07E-05
	0.037
	6
	
	2.59
	4.23E-05
	1.087
	5
	

	
	ERAS
	
	2.07
	1.51E-05
	0.035
	41
	
	1.95
	1.64E-04
	1.424
	34
	

	
	TSPAN13
	
	1.86
	4.77E-04
	0.149
	135
	
	2.01
	1.11E-04
	1.317
	22
	

	
	PAP
	
	2.11
	4.99E-07
	0.026
	30
	
	1.93
	1.83E-05
	0.778
	37
	

	
	LGALS8
	
	1.69
	2.17E-04
	0.091
	374
	
	1.78
	6.86E-04
	1.723
	78
	

	
	KRAS
	
	1.90
	6.29E-06
	0.032
	99
	
	1.94
	1.60E-06
	0.192
	35
	

	
	KLK2
	
	2.20
	1.68E-06
	0.029
	19
	
	1.49
	1.23E-03
	2.006
	487
	

	
	Fold-change, ratio of serum IgG level at time point and at pre-treatment; FDR, False discovery rate.
	




	
	Table ST4. Protein reagents used in Luminex xMAP assays.

	

	
	Antigen Name or Symbol
	
	Expression  System
	Purification Tag (if any)
	Protein or Nucleotide ID
	Protein Provider
	Product Number (if any)
	Assessed Purity (Method)
	Luminex Conjugation
	

	
	PAP
	
	Mammalian (CHO)
	HIS
	P15309
	Dendreon
	
	>95% by SEC
	Direct
	

	
	PA2024
	
	Insect (BV/Sf21)
	HIS
	
	Dendreon
	
	>95% by SEC
	Direct
	

	
	Tetanus Toxoid
	
	Inactived Tetanus Toxoid
	
	Tetanus Toxoid from Clostridium tetani
	List Biological Laboratories, INC
	191B
	
	Direct
	

	
	PSA (KLK3)
	
	Mammalian (HEK293)
	HIS
	P07288
	Sino Biological
	10771-H08H
	>95% by SDS-PAGE
	Direct
	

	
	PSMA
	
	Mammalian (HEK293)
	MYC/DDK
	NM_004476
	Origene Technologies
	TP318310
	>80% by SDS-PAGE
	Direct
	

	
	LGALS3
	
	E. coli
	
	P17931
	Sino Biological
	10289-HNAE
	>97% by SDS-PAGE
	Direct
	

	
	CACNG1
	
	Mammalian (HEK293 derivative)
	GST
	NM_000727.2
	LifeTechnologies
	NA
	
	GST- Ab
	

	
	ANPEP
	
	Mammalian (HEK293)
	HIS
	NP_001141.2
	Sino Biological
	10051-H08H
	>97% by SDS-PAGE
	Direct
	

	
	FBXO6
	
	Mammalian (HEK293 derivative)
	GST
	NM_018418.2
	LifeTechnologies
	NA
	
	GST- Ab
	

	
	ECE1
	
	Mammalian (HEK293)
	MYC/DDK
	NM_001113349
	Origene Technologies
	TP326153
	>80% by SDS-PAGE
	Direct
	

	
	ERAS
	
	Mammalian (HEK293)
	MYC/DDK
	NM_181532.2
	Origene Technologies
	TP310965
	>80% by SDS-PAGE
	Direct
	

	
	TSPAN13
	
	Mammalian (HEK293 derivative)
	GST
	NM_014399.2
	LifeTechnologies
	NA
	
	GST-Ab
	

	
	LGALS8
	
	Mammalian (HEK293)
	GST
	AAF19370.1
	Sino Biological
	10301-H09E
	>95% by SDS-PAGE
	Direct
	

	
	KRAS
	
	E. coli
	HIS
	AAH13572.1
	Sino Biological
	12259-H07E
	>90% by SDS-PAGE
	Direct
	

	
	KLK2
	
	Mammalian (HEK293)
	MYC/DDK
	NM_005551.3
	Origine Technologies
	TP302667
	>80% by SDS-PAGE
	Direct
	

	
	
	





	
	Table ST5. Overlap of the number of patients who were IgG responders to different antigens at week 10 in the sipuleucel-T arm of IMPACT.

	

	
	
	
	n (p-value)

	

	
	Antigen (n)
	
	PAP (69)
	
	PSA (36)
	
	LGALS3 (26)
	
	ERAS (39)
	
	LGALS8 (23)
	
	KRAS (37)
	
	KLK2 (41)
	

	Antigen (n)
	PA2024 (86)
	
	68 (0.001)
	
	36 (0.028)
	
	26 (0.092)
	
	37 (0.372)
	
	22 (0.445)
	
	37 (0.024)
	
	39 (0.327)
	

	
	PAP (69)
	
	-
	
	33 (0.002)
	
	25 (0.001)
	
	31 (0.227)
	
	20 (0.087)
	
	35 (1.4E-4)
	
	32 (0.305)
	

	
	PSA (36)
	
	-
	
	-
	
	19 (3.26E-05)
	
	24 (1.0E-4)
	
	12 (0.101)
	
	23 (1.8E-4)
	
	25 (9.6E-05)
	

	
	LGALS3 (26)
	
	-
	
	-
	
	-
	
	22 (2.2E-07)
	
	13 (0.001)
	
	19 (5.94E-05)
	
	21 (9.8E-06)
	

	
	ERAS (39)
	
	-
	
	-
	
	-
	
	-
	
	13 (0.083)
	
	21 (0.016)
	
	37 (5.5E-19)
	

	
	LGALS8 (23)
	
	-
	
	-
	
	-
	
	-
	
	-
	
	11 (0.253)
	
	13 (0.127)
	

	
	KRAS (37)
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-
	
	23 (0.004)
	

	
	
	





	
	Table ST6. Evaluation of IgG responses to candidate antigens at week 12 in ProACT using Luminex xMAP.
	

	
	Antigens Tested
	
	Sipuleucel-T (n=26)
	

	
	Selection Source
	
	Antigen
	
	P-value
	
	≥2-fold up-reg, n (% of pts)
	
	≥5-fold up-reg, n (% of pts)
	

	
	Controls
	
	PAP
	
	4.47E-08
	
	21 (80.8)
	
	16 (61.5)
	

	
	
	
	PA2024
	
	1.49E-08
	
	25 (96.2)
	
	21 (80.8)
	

	
	
	
	Tetanus toxoid 
	
	4.21E-02
	
	1 (3.8)
	
	0 (0)
	

	
	Known PCa antigen
	
	PSA
	
	2.06E-04
	
	5 (19.2)
	
	2 (7.7)
	

	
	ProtoArray Candidates
	
	LGALS3
	
	4.32E-03
	
	4 (15.4)
	
	0 (0)
	

	
	
	
	ERAS
	
	1.09E-03
	
	10 (38.5)
	
	4 (15.4)
	

	
	
	
	LGALS8
	
	1.04E-06
	
	2 (7.7)
	
	2 (7.7)
	

	
	
	
	KRAS
	
	1.09E-03
	
	5 (19.2)
	
	2 (7.7)
	

	
	
	
	KLK2
	
	3.65E-03
	
	8 (30.8)
	
	1 (3.8)
	

	
	Pts, Patients; PCa, Prostate cancer; Upreg, Upregulation.
	




Table ST7: Association of post-treatment changes in serum levels of IgG at week 10 with OS in the sipuleucel-T arm of IMPACT.
	
	Table ST7A. Association of log2 of fold-change of serum IgG level with OS.
	

	
	
	
	Change in IgG Level
	
	HR and P-value
	

	
	
	
	≥ Median
	
	< Median
	
	Univariate
Cox Model
	
	Multivariate
Cox Model
	

	
	Antigen
	
	n (% of total)
	
	Deaths, n (%)
	
	Median OS (mo)
	
	n (% of total)
	
	Deaths, n (%)
	
	Median OS (mo)
	
	HR (95% CI)
	
	P-value
	
	HR (95% CI)
	
	P-value
	

	
	PA2024
	
	47
(50.54)
	
	21 (44.68)
	
	26.3
	
	46 (49.46)
	
	18 (39.13)
	
	28.04
	
	1.09
(0.91-1.29)
	
	0.347
	
	1.07
(0.9-1.28)
	
	0.446
	

	
	PAP
	
	47
(50.54)
	
	16 (34.04)
	
	26.3
	
	46 (49.46)
	
	23 (50)
	
	27.12
	
	0.94
(0.81-1.09)
	
	0.413
	
	0.94
(0.81-1.1)
	
	0.442
	

	
	Tetanus toxoid
	
	47
(50.54)
	
	21 (44.68)
	
	27.12
	
	46 (49.46)
	
	18 (39.13)
	
	26.5
	
	0.86
(0.58-1.27)
	
	0.453
	
	0.78
(0.52-1.18)
	
	0.233
	

	
	PSA
	
	47
(50.54)
	
	13 (27.66)
	
	NA
	
	46 (49.46)
	
	26 (56.52)
	
	22.03
	
	0.65
(0.49-0.88)
	
	0.005
	
	0.63
(0.46-0.86)
	
	0.003
	

	
	LGALS3
	
	47
(50.54)
	
	15 (31.91)
	
	28.9
	
	46 (49.46)
	
	24 (52.17)
	
	26.3
	
	0.64
(0.41-1)
	
	0.051
	
	0.6
(0.38-0.96)
	
	0.035
	

	
	ERAS
	
	47
(50.54)
	
	17 (36.17)
	
	28.9
	
	46 (49.46)
	
	22 (47.83)
	
	26.3
	
	0.82
(0.63-1.06)
	
	0.124
	
	0.79
(0.6-1.02)
	
	0.075
	

	
	LGALS8
	
	47
(50.54)
	
	19 (40.43)
	
	26.5
	
	46 (49.46)
	
	20 (43.48)
	
	27.12
	
	0.84
(0.57-1.24)
	
	0.384
	
	0.83
(0.56-1.24)
	
	0.369
	

	
	KRAS
	
	47
(50.54)
	
	16 (34.04)
	
	26.5
	
	46 (49.46)
	
	23 (50)
	
	26.3
	
	0.86
(0.66-1.13)
	
	0.292
	
	0.83
(0.63-1.11)
	
	0.218
	

	
	KLK2
	
	47
(50.54)
	
	18 (38.3)
	
	28.9
	
	46 (49.46)
	
	21 (45.65)
	
	26.5
	
	0.79
(0.6-1.04)
	
	0.096
	
	0.75
(0.57-1)
	
	0.051
	

	
	
	




Table ST7: Association of post-treatment changes in serum levels of IgG at week 10 with OS in the sipuleucel-T arm of IMPACT.
	
	Table ST7B. Association of IgG responses (≥2-fold increase in serum IgG level post-treatment) with OS.

	

	
	
	
	Change in IgG Level
	
	HR and P-value
	

	
	
	
	IgG Responder
	
	IgG Non-responder
	
	Univariate
Cox Model
	
	Multivariate
Cox Model
	

	
	Antigen
	
	n (% of total)
	
	Deaths, n (%)
	
	Median OS (mo)
	
	n (% of total)
	
	Deaths, n (%)
	
	Median OS (mo)
	
	HR (95% CI)
	
	P-value
	
	HR (95% CI)
	
	P-value
	

	
	PA2024
	
	86
(92.47)
	
	35 (40.7)
	
	27.12
	
	7
(7.53)
	
	4 (57.14)
	
	28.9
	
	1.06
(0.37-3.04)
	
	0.907
	
	1.03
(0.36-2.98)
	
	0.952
	

	
	PAP
	
	69
(74.19)
	
	25 (36.23)
	
	26.5
	
	24
(25.81)
	
	14 (58.33)
	
	27.12
	
	0.78
(0.4-1.52)
	
	0.459
	
	0.77
(0.39-1.52)
	
	0.454
	

	
	Tetanus toxoid
	
	10
(10.75)
	
	4 (40)
	
	28.9
	
	83
(89.25)
	
	35 (42.17)
	
	26.5
	
	0.78
(0.28-2.21)
	
	0.646
	
	0.75
(0.26-2.12)
	
	0.582
	

	
	PSA
	
	36
(38.71)
	
	10 (27.78)
	
	NA
	
	57
(61.29)
	
	29 (50.88)
	
	22.98
	
	0.42
(0.2-0.86)
	
	0.018
	
	0.38
(0.19-0.8)
	
	0.010
	

	
	LGALS3
	
	26
(27.96)
	
	4 (15.38)
	
	NA
	
	67
(72.04)
	
	35 (52.24)
	
	25.38
	
	0.27
(0.1-0.76)
	
	0.013
	
	0.25
(0.09-0.72)
	
	0.010
	

	
	ERAS
	
	39
(41.94)
	
	14 (35.9)
	
	28.9
	
	54
(58.06)
	
	25 (46.3)
	
	26.3
	
	0.63
(0.32-1.21)
	
	0.161
	
	0.55
(0.28-1.08)
	
	0.085
	

	
	LGALS8
	
	23
(24.73)
	
	7 (30.43)
	
	NA
	
	70
(75.27)
	
	32 (45.71)
	
	26.5
	
	0.74
(0.32-1.68)
	
	0.469
	
	0.76
(0.33-1.73)
	
	0.510
	

	
	KRAS
	
	37
(39.78)
	
	12 (32.43)
	
	NA
	
	56
(60.22)
	
	27 (48.21)
	
	26.5
	
	0.77
(0.38-1.53)
	
	0.452
	
	0.77
(0.39-1.55)
	
	0.466
	

	
	KLK2
	
	41
(44.09)
	
	17 (41.46)
	
	28.9
	
	52
(55.91)
	
	22 (42.31)
	
	26.5
	
	0.81
(0.43-1.53)
	
	0.520
	
	0.73
(0.38-1.4)
	
	0.348
	

	
	
	





	
	Table ST8. Comparison of OS in sipuleucel-T-treated IgG responders and IgG non-responders at week 10 with that in control patients in IMPACT.
	

	
	
	
	Control
	
	Change in IgG Level
	
	HR and P-value
	

	
	
	
	
	
	
	
	Univariate Cox Model
	
	Multivariate Cox Model
	

	
	Antigen
	
	n (% of total) 
	Deaths,
n (%)
	Median OS (mo)
	
	IgG Responder
	
	IgG Non-responder
	
	Control vs IgG Responder
	Control vs IgG Non-responder
	
	Control vs IgG Responder
	Control vs IgG Non-responder
	

	
	
	
	
	
	
	
	n (% of total 
Deaths)
	n (%)
	Median OS (mo)
	
	n (% of total 
Deaths)
	n (%)
	Median OS (mo)
	
	HR (95% CI)
	P-value
	HR 
(95% CI)
	P-value
	
	HR 
(95% CI)
	P-value
	HR 
(95% CI)
	P-value
	

	
	PA2024
	
	39 (29.55)
	23 (58.97)
	22.06
	
	86 (65.15)
	35   (40.7)
	27.12
	
	7 
(5.3)
	4  (57.14)
	28.9
	
	0.56
(0.33-0.95)
	0.032
	0.55
(0.19-1.61)
	0.275
	
	0.51
(0.3-0.88)
	0.015
	0.51
(0.17-1.51)
	0.223
	

	
	PAP
	
	39 (29.55)
	23 (58.97)
	22.06
	
	69 (52.27)
	25 (36.23)
	26.5
	
	24 (18.18)
	14 (58.33)
	27.12
	
	0.51
(0.29-0.9)
	0.021
	0.68
(0.35-1.33)
	0.257
	
	0.47
(0.26-0.83)
	0.010
	0.63
(0.32-1.24)
	0.178
	

	
	PSA
	
	39 (29.55)
	23 (58.97)
	22.06
	
	36 (27.27)
	10 (27.78)
	NA
	
	57 (43.18)
	29 (50.88)
	22.98
	
	0.31
(0.15-0.66)
	0.002
	0.76
(0.44-1.31)
	0.324
	
	0.27
(0.12-0.58)
	7.41E-04
	0.71
(0.41-1.24)
	0.230
	

	
	LGALS3
	
	39 (29.55)
	23 (58.97)
	22.06
	
	26 
(19.7)
	4 (15.38)
	NA
	
	67 (50.76)
	35 (52.24)
	25.38
	
	0.19
(0.07-0.56)
	0.002
	0.72
(0.42-1.21)
	0.215
	
	0.16
(0.06-0.49)
	1.09E-03
	0.66
(0.38-1.12)
	0.123
	

	
	
	
	





	
	Table ST9. Evaluation of IgG responses against candidate antigens at weeks 2 and 22 in IMPACT using Luminex xMAP.

	

	
	Antigen
	
	Week 2
	
	Week 22
	

	
	
	
	Sip-T (n=142)
	
	Control (n=62)
	Sip-T vs Control
	
	Sip-T (n=60)
	
	Control (n=16)
	
	Sip-T vs Control
	

	
	Selection Source
	Symbol or Name
	
	P-value (pre vs post)
	n (%) ≥2-fold up-reg
	n (%) ≥5-fold up-reg
	
	P-value (pre vs post)
	n (%) ≥2-fold up-reg
	n (%) ≥5-fold up-reg
	P-value (fold-change, Sip-T vs Control)
	
	P-value (pre vs post)
	n (%) ≥2-fold up-reg
	n (%) ≥5-fold up-reg
	
	P-value (pre vs post)
	n (%) ≥2-fold up-reg
	n (%) ≥5-fold up-reg
	
	P-value (fold-change, Sip-T vs Control)
	

	
	Controls
	PAP
	
	3.59E-22
	92 (64.8)
	65 (45.8)
	
	0.500
	0 (0)
	0 (0)
	4.05E-19
	
	4.19E-09
	35 (58.3)
	23 (38.3)
	
	0.029
	3 (18.8)
	0 (0)
	
	5.41E-04
	

	
	
	PA2024
	
	4.82E-25
	119 (83.8)
	103 (72.5)
	
	0.559
	3 (4.8)
	1 (1.6)
	8.97E-25
	
	1.18E-10
	52 (86.7)
	43 (71.7)
	
	0.088
	4 (25)
	1 (6.2)
	
	7.55E-07
	

	
	
	Tetanus Toxoid
	
	2.77E-15
	23 (16.2)
	1 (0.7)
	
	0.287
	1 (1.6)
	0 (0)
	6.80E-07
	
	1.07E-02
	11 (18.3)
	2 (3.3)
	
	0.281
	2 (12.5)
	0 (0)
	
	2.56E-01
	

	
	Known PCa antigen
	PSA
	
	6.58E-16
	35 (24.6)
	21 (14.8)
	
	0.428
	0 (0)
	0 (0)
	2.97E-09
	
	3.56E-07
	18 (30)
	8 (13.3)
	
	0.058
	1 (6.2)
	0 (0)
	
	1.86E-02
	

	
	ProtoArray Candidates
	LGALS3
	
	1.71E-15
	41 (28.9)
	13 (9.2)
	
	0.572
	3 (4.8)
	0 (0)
	3.68E-09
	
	1.06E-05
	8 (13.3)
	1 (1.7)
	
	0.126
	1 (6.2)
	0.00
	
	5.08E-02
	

	
	
	ERAS
	
	1.39E-16
	60 (42.3)
	25 (17.6)
	
	0.761
	3 (4.8)
	0 (0)
	6.62E-11
	
	2.46E-06
	23 (38.3)
	6 (10)
	
	0.096
	3 (18.8)
	0 (0)
	
	1.75E-02
	

	
	
	LGALS8
	
	8.43E-17
	36 (25.4)
	17 (12)
	
	0.002
	2 (3.2)
	0 (0)
	1.29E-05
	
	2.45E-05
	13 (21.7)
	1 (1.7)
	
	0.029
	0 (0)
	0 (0)
	
	1.35E-01
	

	
	
	KRAS
	
	1.20E-18
	57 (40.1)
	22 (15.5)
	
	0.819
	1 (1.6)
	0 (0)
	3.90E-13
	
	9.71E-07
	14 (23.3)
	4 (6.7)
	
	0.106
	1 (6.2)
	0 (0)
	
	4.45E-02
	

	
	
	KLK2
	
	6.37E-16
	52 (36.6)
	18 (12.7)
	
	0.724
	2 (3.2)
	1 (1.6)
	8.07E-10
	
	2.46E-06
	19 (31.7)
	2 (3.3)
	
	0.149
	1 (6.2)
	1 (6.2)
	
	2.38E-02
	

	
	PCa, prostate cancer.
	






	
	Table ST10. Assessment of IgG responses against candidate antigens at weeks 4 and 20 in ProACT using Luminex xMAP.

	

	
	Antigens Tested
	
	Week 4 (n=33)
	
	Week 20 (n=19)
	

	
	Selection Source
	Antigen
	
	P-value
	≥2-fold up-reg, n (%)
	≥5-fold up-reg, n (%)
	
	P-value
	≥2-fold up-reg, n (%)
	≥5-fold up-reg, n (%)
	

	
	Controls
	PAP
	
	3.49E-10
	29 (87.9)
	26 (78.8)
	
	3.62E-05
	13 (68.4)
	10 (52.6)
	

	
	
	PA2024
	
	2.33E-10
	32 (97)
	32 (97)
	
	5.72E-06
	17 (89.5)
	14 (73.7)
	

	
	
	Tetanus toxoid 
	
	1.19E-03
	2 (6.1)
	0 (0)
	
	4.30E-01
	1 (5.3)
	0 (0)
	

	
	Known PCa antigen
	PSA
	
	2.02E-07
	11 (33.3)
	2 (6.1)
	
	3.64E-02
	2 (10.5)
	0 (0)
	

	
	ProtoArray Candidates
	LGALS3
	
	1.47E-07
	12 (36.4)
	2 (6.1)
	
	1.66E-01
	2 (10.5)
	0 (0)
	

	
	
	ERAS
	
	1.53E-05
	13 (39.4)
	7 (21.2)
	
	6.68E-02
	6 (31.6)
	3 (15.8)
	

	
	
	LGALS8
	
	1.16E-09
	8 (24.2)
	2 (6.1)
	
	2.01E-02
	1 (5.3)
	0 (0)
	

	
	
	KRAS
	
	2.81E-06
	14 (42.4)
	4 (12.1)
	
	5.21E-02
	2 (10.5)
	2 (10.5)
	

	
	
	KLK2
	
	1.03E-04
	11 (33.3)
	3 (9.1)
	
	9.09E-02
	4 (21.1)
	1 (5.3)
	

	
	PCa, prostate cancer.
	



Table ST11: Overlap of the number of sipuleucel-T-treated patients who were IgG responders to antigens across post-treatment time points in IMPACT.
	
	Table ST11A. Overlap of IgG responses across the weeks 2 and 10 post-treatment time points.
	

	
	Antigens
	
	Wk 2, n
	
	Wk 10, n
	
	Overlap
(Wk2 - Wk10)
	
	P-value
	

	
	PA2024
	
	67
	
	74
	
	63
	
	9.54E-02
	

	
	PAP
	
	53
	
	60
	
	46
	
	5.23E-04
	

	
	PSA
	
	21
	
	30
	
	17
	
	2.33E-06
	

	
	LGALS3
	
	25
	
	23
	
	13
	
	2.35E-03
	

	
	ERAS
	
	34
	
	35
	
	25
	
	2.92E-06
	

	
	LGALS8
	
	19
	
	17
	
	13
	
	1.21E-07
	

	
	KRAS
	
	32
	
	31
	
	19
	
	1.72E-03
	

	
	KLK2
	
	31
	
	36
	
	25
	
	2.25E-07
	

	
	
	



	
	Table ST11B. Overlap of IgG responses across the weeks 10 and 22 time points.
	

	
	Antigens
	
	Wk 10, n
	
	Wk 22, n
	
	Overlap
(Wk10 – Wk22)
	
	P-value
	

	
	PA2024
	
	47
	
	46
	
	45
	
	2.68E-04
	

	
	PAP
	
	37
	
	31
	
	29
	
	2.19E-05
	

	
	PSA
	
	24
	
	16
	
	15
	
	3.60E-06
	

	
	LGALS3
	
	17
	
	7
	
	5
	
	3.09E-02
	

	
	ERAS
	
	26
	
	20
	
	17
	
	6.86E-05
	

	
	LGALS8
	
	13
	
	9
	
	9
	
	1.94E-07
	

	
	KRAS
	
	20
	
	13
	
	11
	
	1.38E-04
	

	
	KLK2
	
	26
	
	17
	
	14
	
	1.27E-03
	

	
	
	




Table ST12: Association of changes in serum IgG levels at week 2 or 22 with OS in the sipuleucel-T arm of IMPACT.
	
	Table ST12A. Association of log2 of fold-change of serum IgG level with OS.
	

	
	Time point
	Antigen
	
	Change in IgG Level
	
	HR and P-value
	

	
	
	
	
	≥ Median
	
	< Median
	
	Univariate Cox Model
	
	Multivariate Cox Model
	

	
	
	
	
	n (% of total)
	Deaths, n (%)
	Median OS (mo)
	
	n (% of total)
	Deaths, n (%)
	Median OS(mo)
	
	HR (95% CI)
	P-value
	
	HR (95% CI)
	P-value
	

	
	Week 2
	PA2024
	
	71 (50)
	34 (47.89)
	23.44
	
	71 (50)
	35 (49.3)
	25.38
	
	0.95
(0.85-1.06)
	0.347
	
	0.94
(0.84-1.05)
	0.294
	

	
	
	PAP
	
	71 (50)
	30 (42.25)
	25.38
	
	71 (50)
	39 (54.93)
	22.98
	
	0.9
(0.8-1)
	0.049
	
	0.9
(0.8-1.02)
	0.094
	

	
	
	PSA
	
	71 (50)
	31 (43.66)
	27.12
	
	71 (50)
	38 (53.52)
	22.03
	
	0.79
(0.64-0.97)
	0.027
	
	0.77
(0.62-0.95)
	0.017
	

	
	
	LGALS3
	
	71 (50)
	31 (43.66)
	26.76
	
	71 (50)
	38 (53.52)
	23.44
	
	0.82
(0.65-1.04)
	0.106
	
	0.85
(0.67-1.08)
	0.192
	

	
	Week 22
	PA2024
	
	30 (50)
	9 (30)
	NA
	
	30 (50)
	14 (46.67)
	27.12
	
	0.93
(0.78-1.12)
	0.460
	
	0.93
(0.78-1.11)
	0.412
	

	
	
	PAP
	
	30 (50)
	6 (20)
	NA
	
	30 (50)
	17 (56.67)
	27.12
	
	0.84
(0.65-1.08)
	0.164
	
	0.83
(0.64-1.08)
	0.160
	

	
	
	PSA
	
	30 (50)
	9 (30)
	NA
	
	30 (50)
	14 (46.67)
	27.45
	
	0.64
(0.46-0.89)
	0.009
	
	0.63
(0.46-0.87)
	0.005
	

	
	
	LGALS3
	
	30 (50)
	9 (30)
	NA
	
	30 (50)
	14 (46.67)
	27.45
	
	0.74
(0.48-1.13)
	0.158
	
	0.72
(0.48-1.09)
	0.119
	

	
	
	




Table ST12: Association between OS and IgG responses at week 2 or 22 after treatment in the sipuleucel-T arm in IMPACT.
	
	Table ST12B. Association IgG response (≥2-fold increase in serum IgG level post-treatment) with OS.
	

	
	Time point
	Antigen
	
	Change in IgG Level
	
	HR and P-value
	

	
	
	
	
	IgG Responder
	
	IgG Non-responder
	
	Univariate Cox Model
	
	Multivariate Cox Model
	

	
	
	
	
	n (% of total)
	Deaths, n (%)
	Median OS (mo)
	
	n (% of total)
	Deaths, n (%)
	Median OS(mo)
	
	HR (95% CI)
	P-value
	
	HR (95% CI)
	P-value
	

	
	Week 2
	PA2024
	
	119 (83.8)
	58 (48.74)
	25.38
	
	23  (16.2)
	11 (47.83)
	21.27
	
	0.79
(0.41-1.51)
	0.473
	
	0.86
(0.44-1.66)
	0.653
	

	
	
	PAP
	
	92 (64.79)
	40 (43.48)
	26.3
	
	50 (35.21)
	29 (58)
	22.03
	
	0.72
(0.44-1.16)
	0.173
	
	0.66
(0.4-1.07)
	0.091
	

	
	
	PSA
	
	35 (24.65)
	12 (34.29)
	NA
	
	107 (75.35)
	57 (53.27)
	22.03
	
	0.45
(0.24-0.83)
	0.012
	
	0.42
(0.22-0.79)
	0.007
	

	
	
	LGALS3
	
	41 (28.87)
	14 (34.15)
	NA
	
	101 (71.13)
	55 (54.46)
	22.98
	
	0.51
(0.28-0.92)
	0.026
	
	0.57
(0.31-1.02)
	0.060
	

	
	Week 22
	PA2024
	
	52 (86.67)
	19 (36.54)
	27.45
	
	8 (13.33)
	4 (50)
	28.9
	
	0.96
(0.32-2.86)
	0.937
	
	1.03
(0.34-3.17)
	0.958
	

	
	
	PAP
	
	35 (58.33)
	11 (31.43)
	26.76
	
	25 (41.67)
	12 (48)
	28.04
	
	0.99
(0.43-2.32)
	0.987
	
	0.97
(0.41-2.29)
	0.937
	

	
	
	PSA
	
	18 (30)
	4 (22.22)
	NA
	
	42 (70)
	19 (45.24)
	27.45
	
	0.4
(0.13-1.17)
	0.095
	
	0.35
(0.12-1.05)
	0.060
	

	
	
	LGALS3
	
	8  (13.33)
	2 (25)
	NA
	
	52 (86.67)
	21 (40.38)
	27.45
	
	0.52
(0.12-2.24)
	0.384
	
	0.39
(0.08-1.82)
	0.230
	

	
	
	





	
	Table ST13. Comparison of OS in sipuleucel-T-treated IgG responders and IgG non-responders at weeks 2 and 22 with that in control patients in IMPACT.
	

	
	
	
	
	Control
	
	Sipuleucel-T
	
	HR and P-value
	

	
	
	
	
	
	
	IgG Responder
	
	IgG Non-responder
	
	Univariate Cox Model
	
	Multivariate Cox Model
	

	
	Time point
	Antigen
	
	n (% of total)
	Deaths,n (%)
	Median OS (mo)
	
	n (% of total)
	Deaths, n (%)
	Median OS (mo)
	
	n (% of total)
	Deaths, n (%)
	Median OS (mo)
	
	Control vs IgG Responder
	
	Control vs IgG Non-responder
	
	Control vs IgG Responder
	
	Control vs IgG Non-responder
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	HR (95% CI)
	P-value
	
	HR (95% CI)
	P-value
	
	HR (95% CI)
	P-value
	
	HR (95% CI)
	P-value
	

	
	Week 2
	PA2024
	
	62
(30.39)
	39
(62.9)
	21.4
	
	119
(58.33)
	58
(48.74)
	25.38
	
	23
(11.27)
	11
(47.83)
	21.27
	
	0.66
(0.44-1)
	0.049
	
	0.86
(0.44-1.67)
	0.652
	
	0.64
(0.42-0.96)
	0.030
	
	0.74
(0.38-1.47)
	0.394
	

	
	
	PAP
	
	62
(30.39)
	39
(62.9)
	21.4
	
	92
(45.1)
	40
(43.48)
	26.3
	
	50
(24.51)
	29
(58)
	22.03
	
	0.6
(0.39-0.94)
	0.026
	
	0.86
(0.53-1.39)
	0.534
	
	0.56
(0.36-0.87)
	0.011
	
	0.84
(0.52-1.36)
	0.473
	

	
	
	PSA
	
	62
(30.39)
	39
(62.9)
	21.4
	
	35
(17.16)
	12
(34.29)
	NA
	
	107
(52.45)
	57
(53.27)
	22.03
	
	0.37
(0.19-0.71)
	0.003
	
	0.84
(0.56-1.26)
	0.394
	
	0.33
(0.17-0.64)
	9.55E-04
	
	0.8
(0.53-1.21)
	0.298
	

	
	
	LGALS3
	
	62
(30.39)
	39
(62.9)
	21.4
	
	41
(20.1)
	14
(34.15)
	NA
	
	101
(49.51)
	55
(54.46)
	22.98
	
	0.42
(0.23-0.77)
	0.005
	
	0.83
(0.55-1.25)
	0.363
	
	0.42
(0.23-0.77)
	0.005
	
	0.76
(0.5-1.14)
	0.187
	

	
	Week 22
	PA2024
	
	16
(21.05)
	7
(43.75)
	28.34
	
	52
(68.42)
	19
(36.54)
	27.45
	
	8
(10.53)
	4
(50)
	28.9
	
	0.73
(0.31-1.74)
	0.480
	
	0.75
(0.22-2.6)
	0.649
	
	0.69
(0.28-1.7)
	0.417
	
	0.63
(0.17-2.38)
	0.494
	

	
	
	PAP
	
	16
(21.05)
	7
(43.75)
	28.34
	
	35
(46.05)
	11
(31.43)
	26.76
	
	25
(32.89)
	12
(48)
	28.04
	
	0.73
(0.28-1.89)
	0.519
	
	0.74
(0.29-1.89)
	0.525
	
	0.69
(0.26-1.83)
	0.459
	
	0.67
(0.24-1.82)
	0.431
	

	
	
	PSA
	
	16
(21.05)
	7
(43.75)
	28.34
	
	18
(23.68)
	4
(22.22)
	NA
	
	42
(55.26)
	19
(45.24)
	27.45
	
	0.37
(0.11-1.28)
	0.118
	
	0.92
(0.39-2.2)
	0.855
	
	0.32
(0.09-1.15)
	0.081
	
	0.88
(0.35-2.17)
	0.775
	

	
	
	LGALS3
	
	16
(21.05)
	7
(43.75)
	28.34
	
	8
(10.53)
	2
(25)
	NA
	
	52
(68.42)
	21
(40.38)
	27.45
	
	0.42
(0.09-2.02)
	0.279
	
	0.79
(0.34-1.86)
	0.589
	
	0.29
(0.05-1.59)
	0.154
	
	0.73
(0.3-1.78)
	0.491
	

	
	NA, not applicable.
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