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1 QUALITY ASSURANCE 

 

No claim of formal GLP (Good Laboratory Practice) compliance is made for this study. 
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2 INTRODUCTION 

 

The ProScern
®
 Dendritic Cell - T cell (DC-T) proliferation assay helps to identify the presence or 

absence of potential T cell epitopes within proteins.  The assay is designed to develop a picture of 

“relative antigenicity” between structurally similar molecules that are comparable in their application, 

formulation, mode of action, and route of exposure.  It can serve to distinguish between different but very 

similar proteins as the assay assists in the identification of those proteins that can elicit helper T cell 

proliferation and therefore potentially result in the development of a helper T cell immune response. 

 

Previous assays for the determination of helper T cell proliferation have used a tritiated (
3
H) thymidine 

incorporation assay.  ProImmune’s ProScern
®
 DC-T cell assay used in this study is based on the more 

recently established and well-known flow cytometric method of analyzing cell proliferation by tracking 

cells that have been labeled with the CFSE dye, as an alternative to 
3
H-thymidine assays.  ProImmune is 

the first provider to adapt this assay for a commercial service to assess protein antigenicity.  The CFSE-

based T cell assay allows for reliable, reproducible and accurate determination of potential epitopes from 

CD4
+
 T cells.  CD4 is a transmembrane glycoprotein expressed on T helper cells, and recognizes 

antigens from MHC Class II molecules, allowing detection of a class II response1.  Unlike the thymidine 

assay, the ProImmune method ensures that only CD4
+
 T cells are analyzed, and that the total percentage 

of proliferating CD4
+
 T cells is measured, with proliferation events being captured irrespective of when 

they happen during the assay interval.  This method also provides the potential for combining CFSE 

labeling with different antibody detection prior to fixation of the cells.  This could allow T cell 

proliferation to be sub-classified into further cell phenotypes or groups, which otherwise cannot be 

detected using a conventional 3H-thymidine incorporation assay. 

 

Cell proliferation is determined using the cell dye carboxyfluorescein succinimidyl ester (CFSE), which 

forms an intracellular fluorescent conjugate following cellular uptake.  Fluorescence intensity of CFSE is 

halved through each consecutive cell division, thus allowing measurement of proliferation as a function 

of altered fluorescence of CFSE containing cells.  Positive controls for cell proliferation include 

Tuberculin Purified Protein Derivative (PPD) and Keyhole Limpet Hemocyanin (KLH), to which donors 

are expected to respond through memory recall and naïve responses respectively. 

 

The ProScern
®
 DC-T cell assay has wide-ranging applications. It allows for an overall comparison of the 

T cell driven antigenicity of any number of protein therapeutics at a pre-clinical stage.  Furthermore, it 

can also be used for assessing the impact on antigenicity of non-protein factors such as post-translational 

modifications, degradation products, chemical entities given in combination therapies, and other 

parameters related to manufacturing processes, drug formulation and stability.  In addition, several of the 

drugs used in the treatment of serious conditions may be directly toxic to T cells, and consequently 

cannot be applied directly to donor PBMCs (peripheral blood mononuclear cells). The use of dendritic 

cells allows these potentially toxic proteins to be indirectly presented to T cells as processed peptides, to 

simulate presentation in vivo. 

                                                      
1 Gaubin et al. (1996)  Eur. J. Clin. Chem. Clin. Biochem. 34:723-728 
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2.1 PROJECT OBJECTIVE 

 

The Sponsor requires use of the ProScern
®
 DC-T Cell proliferation assay to generate data to enable the in 

vitro assessment of potential antigenicity of the proteins detailed in  

Table 1.   

The assay was performed by testing whole proteins against a set of healthy donor cell samples. Detection 

of proliferation of CD4
+
 T cells was performed by labelling cells with CFSE and co-staining with anti-

human CD4 antibody.   
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3 MATERIALS 

3.1 PROTEIN ANTIGENS USED FOR STIMULATION 

Four test proteins were provided by the Sponsor and detailed in Table 1 below. All samples were stored at 

4°C upon receipt and for the duration of the project. 

 

Table 1.  Protein Details 

Protein Name Description Formulation Buffer 

Remicade
® 

(Infliximab) 

Lyophilised white powder 

reconstituted to 10 mg/ml stock 

concentration, 149 kD. 

Sucrose, polysorbate 80, monobasic sodium 

phosphate, dibasic sodium phosphate. 

Humira
® 

(Adalimumab) 

Colorless liquid 50 mg/ml stock 

concentration, 148 kD. 

Citric acid monohydrate, dibasic sodium 

phosphate dihydrate, mannitol, monobasic 

sodium phosphate dihydrate, polysorbate 80, 

sodium citrate, sodium chloride. 

Avastin
® 

(Bevacizumab) 

Colorless liquid 25 mg/ml stock 

concentration, 149 kD 

Trehalose dehydrate, sodium phosphate, 

polysorbate 20. 

Campath
® 

 

(Alemtuzumab) 

Colorless liquid 10 mg/ml stock 

concentration, 150 kD 

Sodium chloride, dibasic sodium phosphate, 

potassium chloride, monobasic potassium 

phosphate, polysorbate 80, disodium edetate. 
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3.2 DONOR SELECTION 

A panel of peripheral blood mononuclear cell (PBMC) samples from healthy human donors was selected 

from the ProImmune cell bank. Each PBMC sample was HLA (Human Leukocyte Antigen) -typed and 

stored in liquid nitrogen (vapor-phase) prior to use.  The panel was selected so that HLA class II alleles 

known to be highly expressed in the global population were well represented.  Donors were 

predominantly selected by DRB1 allele expression.  Donors that were used to generate the data in this 

report are listed in Table 2 and their allele distribution is illustrated in Figure 1 to Figure 3.  Data 

provided in the figures reflect DRB1, DQB1 and DPB1 allele frequency distributions of the donor panel 

in comparison to known distributions within the global population. 

 

Table 2.  Donor Panel 

Donor ID DRB1_1 DRB1_2 DQB1_1 DQB1_2 DPB1_1 DPB1_2 

D005 *04:01 *11:01 *03:01 *03:01 *03:01 *04:02 

D314 *13:03 *03:01 *02:01 *03:01 *09:02 *04:01 

D369 *16:01 *11:01 *05:02 *03:01 *14:01 *04:01 

D387 *13:01 *15:01 *06:03 *06:02 *13:01 *01:01 

D434 *13:01 *03:01 *02:01 *06:09 *05:01 *04:01 

D435 *09:01 *13:03 *03:01 *03:03 *04:01 *03:01 

D448 *14:54 *15:01 *05:03 *06:02 *10:01 *04:01 

D452 *01:01 *01:01 *05:01 *05:01 *17:01 *04:01 

D456 *05:01 *05:01 *06:02 *06:02 *04:01 *04:01 

D458 *03:01 *15:01 *02:01 *06:02 *09:01 *10:01 

D471 *04:01 *13:03 *03:01 *03:01 *04:01 *04:01 

D473 *07:01 *07:01 *02:02 *02:03 *11:01 *17:01 

D503 *01:01 *13:01 *05:01 *03:05 *04:02 *04:01 

D511 *03:01 *15:01 *02:01 *06:02 *01:01 *04:01 

D513 *11:04 *12:01 *03:01 *03:01 *04:01 *04:02 

D517 *04:04 *15:01 *06:02 *03:02 *02:01 *04:01 

D527 *07:01 *13:01 *06:03 *03:03 *02:01 *13:01 

D528 *03:01 *03:01 *02:01 *05:01 *04:01 *04:02 

D547 *03:01 *03:01 *02:01 *02:01 *04:01 *13:01 

D563 *03:01 *15:02 *02:01 *05:02 *105:01 *04:01 

D594 *03:01 *07:01 *02:02 *02:01 *06:01 *04:01 

D600 *03:01 *07:01 *03:03 *02:01 *04:01 *01:01 

D602 *03:01 *03:01 *02:01 *02:01 *10:01 *05:01 

D604 *01:01 *03:01 *02:01 *05:01 *04:02 *05:01 

D607 *03:01 *15:01 *02:01 *06:02 *04:01 *02:01 

D615 *03:01 *15:01 *02:01 *06:02 *04:01 *03:01 
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Donor ID DRB1_1 DRB1_2 DQB1_1 DQB1_2 DPB1_1 DPB1_2 

D624 *12:01 *15:01 *03:01 *06:02 *04:01 *04:02 

D626 *01:01 *09:01 *03:03 *05:01 *04:01 *04:01 

D627 *03:01 *15:01 *02:01 *06:02 *14:01 *20:01 

D628 *03:01 *07:01 *02:02 *02:01 *03:01 *04:01 

D646 *07:01 *13:01 *03:03 *06:03 *04:01 *04:01 

D647 *07:01 *15:01 *02:02 *06:02 *02:01 *02:01 

D649 *07:01 *15:01 *02:02 *06:02 *04:01 *11:01 

D652 *07:01 *13:02 *02:02 *06:04 *05:01 *11:01 

D653 *07:01 *07:01 *02:01 *02:02 *04:01 *03:01 

D654 *01:01 *04:01 *03:02 *05:04 *02:01 *10:01 

D655 *01:01 *13:01 *05:01 *06:03 *04:01 *11:01 

D656 *04:01 *10:01 *03:02 *05:01 *02:01 *14:01 

D660 *01:01 *07:01 *02:02 *05:01 *04:02 *04:01 

D661 *03:01 *15:01 *02:01 *06:03 *03:01 *03:01 
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Figure 1.  DRB1 Allele Frequency Distribution of the Donor Panel Compared to the Global Population 
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Figure 2.  DQB1 Allele Frequency Distribution of the Donor Panel Compared to the Global Population 

 

 

 
 
Figure 3.  DPB1 Allele Frequency Distribution of the Donor Panel Compared to the Global Population 
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4 DC - T CELL ASSAY 

 

Adherent donor PBMCs were cultured with appropriate growth factors to generate monocyte-derived 

DCs.  DCs were then loaded with either test or reference protein, or left untreated.  Test proteins were 

loaded at a final concentration of 0.34M.  Mature antigen-loaded DCs were then co-cultured at a fixed 

ratio with autologous CFSE-labeled T cells in multi-well plates. Each test condition was set up in eight 

replicate wells and cells were incubated for 7 days.   

 

The following reference antigens were used in this study: 

 Tuberculin Purified Protein Derivative (PPD) is a derivative of Mycobacterium tuberculosis, and 

was used at a final assay concentration of 5g/ml.  70-100% of donors are expected to react to 

this protein as a result of previous vaccination, i.e. through a memory immune response. 

 Keyhole Limpet Hemocyanin (KLH) is a recognized and potent naïve protein immunogen, used 

at a final concentration of 0.25mg/ml in the assay. Typically between 50-80% of donors might be 

expected to react to this protein, presumably driven by a naïve immune response. 

 

At the end of the incubation period, cell samples were stained with anti-CD4 antibody, then washed and 

fixed for by flow cytometric analysis. Proliferation was determined by measuring a decrease in CFSE 

intensity. 
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4.1 ANALYSIS 

4.1.1 Introduction 

 Data were first compiled to determine antigen-induced proliferation per individual donor, 

calculated as Percentage Stimulation above Background. 

 The frequency of positive donor cell responses (Percentage Antigenicity) was calculated as the 

proportion of responding donors out of total donors. 

 Values were then standardized against the strength of response (an average of the Percentage 

Stimulation value obtained across accepted donors for each protein) to give a response index 

(RI). 

 

4.1.2 Determination of Percentage Stimulation above Background 

Data obtained by flow cytometric evaluation of cell samples was analyzed using FlowJo Software (Tree 

Star, Inc.).  The number of CFSE-dim (i.e. proliferating) cells was determined for each sample in eight 

replicate wells. 

 

 

Figure 4.  Example CFSE Proliferation Gating 

 

Counts for the CD4
+
 CFSE dim population in each sample were expressed as a proportion of the total 

CD4
+
 population.  The eight replicate values were then used to calculate Percentage Stimulation above 

Background (proportion of CD4
+
 CFSE dim cells with antigen stimulation minus the proportion of CD4

+
 

CFSE dim cells without antigen stimulation). 

 

Thus:  Percentage stimulation above background = 

 

 

C 

 

(C + D) 

A 

 

(A + B) 

 100% 
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A mean and standard error of the mean (SEM) of the eight values was calculated for each sample. 

A one-way analysis of variance (ANOVA) was also performed on the data to determine (to a significance 

level of p  0.05) whether the CFSE dim population size obtained from each protein differs significantly 

from the unstimulated controls. 

A response that has a Percentage Stimulation above Background  0.5%, and is also two standard errors 

greater than background (SEM = 2), is considered to be positive
2
.  Background threshold values are 

based on data from unstimulated cells for which a maximum acceptable resting proliferation threshold is 

established.  Any assay results with background values greater than established cut-off values are 

discarded and do not form part of the final analysis.  A less stringent Percentage Stimulation above 

Background  0.02% is also included for comparison in the APPENDIX of this report. 

 

4.1.3 Determination of Percentage Antigenicity 

In evaluating antigenicity, it is also appropriate to take account of the frequency of donor cell responses 

across the study cohort.  A positive response (Percentage Stimulation above Background 0.5%) in 2 or 

more independent donor samples is considered indicative of a potential T cell epitope.  Depending on the 

size of the study, (20, 40 or 50 donors), two responding donors sets a threshold of 10%, 5% or 4% 

respectively.  Thus, following calculation of Percentage Stimulation above Background, the frequency of 

positive donor cell responses (Percentage Antigenicity) is expressed as the proportion of responding 

donors out of total accepted donors screened. 

 

4.1.4 Response Index 

When calculating the antigenicity of a protein it is important to consider the strength of a response as 

well as the frequency of that response.  This is because some binding responses may be pan-allele, but 

these responses may not be very strong.  The strength of positive donor cell responses was determined by 

taking an average of the percentage stimulation value obtained across accepted donors for each protein.  

Determining a Response Index (RI) through the multiplication of strength and frequency values is more 

representative of the level of antigenicity. 

 

  

                                                      
2
 This cut-off value of 0.5% was set by subtracting 2  SEM from the average resting response of unstimulated cells in each 

donor, then taking the mean across all donors. 
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4.2 RESULTS 

4.2.1 Reference Antigens 

The results for the reference antigens are shown in Table 3 below: 

 

Table 3.  Frequency of Response to Reference Antigens - Percentage Stimulation above Background ≥0.5%, 

SEM=2 

Test Antigen %Antigenicity Donors Responding 

Ctrl 1 PPD 90.0 36 

Ctrl 2 KLH 62.5 25 

 

 

4.2.2 Results from Test Proteins 

4.2.2.1 Percentage Antigenicity 

A positive response in 2 or more independent donor samples is considered indicative of a potential 

antigen.  In this study, where data from 40 donors was utilized, this sets a threshold of 5.0% antigenicity.   

The Figures below show the total Percentage Antigenicity of each test protein, split into contributing 

donor segments, where Percentage Stimulation above Background 0.5% has been set.  The data are 

shown with either two standard errors above background (SEM = 2) or with no standard error (SEM = 0) 

applied as a further exclusion criterion when searching for positive events.  Each colored segment on the 

charts represents a different donor. 
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Figure 5.  Response from Test Proteins - (Percentage Stimulation above Background ≥0.5%, SEM=2) 

 

 

Figure 6.  Response from Test Proteins - (Percentage Stimulation above Background ≥0.5%, SEM=0) 
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4.2.2.2 Response Index 

The Response Index values (RI) are calculated from Percentage Antigenicity values multiplied by the 

strength of response (ie. the mean Percentage Stimulation above Background) values divided by 100.  

For each protein tested the tables and the figures  below show the RI values in tabular and corresponding  

graphical form, where Percentage Stimulation above  0.5% has been set. 

 

Table 4.  RI Values for each Test Protein as Generated by Percent Antigenicity and Percent Stimulation- 

(Percentage Stimulation above Background ≥0.5%, SEM=2) 

Percentage Stimulation above Background ≥0.5%, SEM=2 

Protein ID Percentage Antigenicity 
Strength of Response 

(Mean %Stimulation) 
Response Index (RI) 

Ctrl 1 PPD 90.0 30.63 27.568 

Ctrl 2 KLH 62.5 4.99 3.116 

Remicade
®
 12.5 2.51 0.314 

Humira
®
 10.0 0.72 0.072 

Avastin
®
 15.0 1.10 0.165 

Campath
®
 20.0 1.15 0.229 
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Figure 7.  RI Values Calculated for each Test Protein - (Percentage Stimulation above Background ≥0.5%, 

SEM=2) 

 

  

3.116 

27.568 
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Table 5.  RI Values for each Test Protein as Generated by Percent Antigenicity and Percent Stimulation- 

(Percentage Stimulation above Background ≥0.5%, SEM=0) 

Percentage Stimulation above Background ≥0.5%, SEM=0 

Protein ID Percentage Antigenicity 
Strength of Response 

(Mean %Stimulation) 
Response Index (RI) 

Ctrl 1 PPD 100.0 27.85 27.848 

Ctrl 2 KLH 77.5 4.56 3.532 

Remicade
®
 20.0 1.83 0.367 

Humira
®
 15.0 1.02 0.153 

Avastin
®
 22.5 1.07 0.242 

Campath
®
 20.0 1.15 0.229 

 

 

 

Figure 8.  RI Values Calculated for each Test Protein - (Percentage Stimulation above Background ≥0.5%, 

SEM=0) 

 

  

3.532 
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4.2.2.3 One-Way Analysis of Variance (ANOVA) 

One-way analysis of variance (ANOVA) was performed to determine whether the CFSE-dim population 

in test antigens was significantly different from the unstimulated control. 

In the tables below, values for Percentage Stimulation above Background for each donor per test protein 

are listed, together with corresponding ANOVA (p) values. Significant results (p  0.05) are highlighted. 

 

Table 6.  Tabulated Data - Percentage Stimulation above Background ≥0.5%, SEM=2 

Percentage Stimulation above Background ≥0.5%, SEM=2 

Protein ID Responding Donor %Stimulation ANOVA (p value) 

Remicade
®
 D387 0.71 < 0.001 

  D458 0.56 < 0.001 

  D527 9.00 < 0.001 

  D607 1.32 < 0.001 

  D646 0.96 0.025 

Humira
®
 D387 1.08 < 0.001 

  D458 0.59 < 0.001 

  D527 0.70 < 0.001 

  D607 0.51 0.056 

Avastin
®
 D387 0.51 < 0.001 

  D456 0.51 < 0.001 

  D527 1.96 < 0.001 

  D563 1.63 0.030 

  D628 1.22 < 0.001 

  D646 0.74 0.068 

Campath
®
 D387 0.85 < 0.001 

  D456 1.84 < 0.001 

  D458 0.75 < 0.001 

  D503 0.69 0.026 

  D527 1.80 < 0.001 

  D628 0.60 0.001 

  D646 1.95 0.001 

  D653 0.69 0.026 
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Table 7.  Tabulated Data - Percentage Stimulation above Background ≥0.5%, SEM=0 

Percentage Stimulation above Background ≥0.5%, SEM=0 

Protein ID Responding Donor %Stimulation ANOVA (p value) 

Remicade
®
 D387 0.71 < 0.001 

  D456 0.83 0.218 

  D458 0.56 < 0.001 

  D513 0.74 0.440 

  D527 9.00 < 0.001 

  D594 0.52 0.113 

  D607 1.32 < 0.001 

  D646 0.96 0.025 

Humira
®
 D387 1.08 < 0.001 

  D458 0.59 < 0.001 

  D511 2.06 0.394 

  D527 0.70 < 0.001 

  D607 0.51 0.056 

  D646 1.18 0.107 

Avastin
®
 D387 0.51 < 0.001 

  D456 0.51 < 0.001 

  D527 1.96 < 0.001 

  D563 1.63 0.030 

  D607 0.53 0.121 

  D615 1.17 0.339 

  D628 1.22 < 0.001 

  D646 0.74 0.068 

  D654 1.37 0.329 

Campath
®
 D387 0.85 < 0.001 

  D456 1.84 < 0.001 

  D458 0.75 < 0.001 

  D503 0.69 0.026 

  D527 1.80 < 0.001 

  D628 0.60 0.001 

 D646 1.95 0.001 

  D653 0.69 0.026 
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4.2.2.4 Frequency of Responses for HLA Types 

 The table below show the frequency of responses for HLA types associated with significant percentage 

stimulation, where a percentage stimulation cut-off value of 0.5% has been set. 

The data is shown with two standard errors above background applied as a further exclusion criterion 

when searching for positive events. 

 

Table 8.  Significant HLA Types and Frequency of Response (Percentage Stimulation above Background 

≥0.5%, SEM=2) 

Percentage Stimulation above Background ≥0.5%, SEM=2 

Protein ID Allele 

Number of 

Responding 

Donors  

(DRB1 allele) 

Number of 

Responding 

Donors  

(DQB1 allele) 

Number of 

Responding 

Donors  

(DPB1 allele) 

Remicade
®
 *03:01 2     

  *04:01     2 

  *02:01   2 2 

  *13:01 3   2 

  *15:01 3     

  *06:02   3   

  *06:03   3   

  *01:01     1 

  *09:01     1 

  *03:03   2   

  *10:01     1 

  *07:01 2     

Humira
®
 *03:01 1     

  *02:01   1 1 

  *13:01 2   2 

  *15:01 2     

  *06:02   2   

  *06:03   2   

  *01:01     1 

 *09:01     1 

  *03:03   1   

  *10:01     1 

  *07:01 1     

Avastin
®
 *03:01 2   1 

  *04:01     3 
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Percentage Stimulation above Background ≥0.5%, SEM=2 

Protein ID Allele 

Number of 

Responding 

Donors  

(DRB1 allele) 

Number of 

Responding 

Donors  

(DQB1 allele) 

Number of 

Responding 

Donors  

(DPB1 allele) 

Avastin
®
 (con’t) *02:01   2 1 

  *05:02   1   

  *13:01 2   2 

  *15:01 1     

  *06:02   2   

  *06:03   2   

  *01:01     1 

  *05:01 1     

  *03:03   1   

  *07:01 2     

  *02:02   1   

  *105:01     1 

  *15:02 1     

Campath
®
 *03:01 2   2 

  *04:02     1 

  *04:01     5 

  *02:01   3 1 

  *13:01 4   2 

  *15:01 2     

  *06:02   3   

  *06:03   3   

 *01:01 1   1 

  *05:01 1 1   

  *09:01     1 

  *03:03   2   

  *10:01     1 

  *07:01 4     

  *02:02   2   

  *03:05   1   
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Table 9.  Significant HLA Types and Frequency of Response (Percentage Stimulation above Background 

≥0.5%, SEM=0) 

Percentage Stimulation above Background ≥0.5%, SEM=0 

Protein ID Allele 

Number of 

Responding 

Donors  

(DRB1 allele) 

Number of 

Responding 

Donors  

(DQB1 allele) 

Number of 

Responding 

Donors  

(DPB1 allele) 

Remicade
®
 *03:01 2     

  *04:01     2 

  *02:01   2 2 

  *13:01 3   2 

  *15:01 3     

  *06:02   3   

  *06:03   3   

  *01:01     1 

  *09:01     1 

  *03:03   2   

  *10:01     1 

 
*07:01 2     

Humira
®
 *03:01 1     

  *02:01   1 1 

  *13:01 2   2 

  *15:01 2     

  *06:02   2   

  *06:03   2   

  *01:01     1 

  *09:01     1 

  *03:03   1   

  *10:01     1 

  *07:01 1     

Avastin
®
 *03:01 2   1 

  *04:01     3 

  *02:01   2 1 

 *05:02   1   

  *13:01 2   2 

  *15:01 1     

  *06:02   2   

  *06:03   2   

  *01:01     1 
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Percentage Stimulation above Background ≥0.5%, SEM=0 

Protein ID Allele 

Number of 

Responding 

Donors  

(DRB1 allele) 

Number of 

Responding 

Donors  

(DQB1 allele) 

Number of 

Responding 

Donors  

(DPB1 allele) 

Avastin
®
 (con’t) *05:01 1     

  *03:03   1   

  *07:01 2     

  *02:02   1   

  *105:01     1 

  *15:02 1     

Campath
®
 *03:01 2   2 

  *04:02     1 

  *04:01     5 

  *02:01   3 1 

  *13:01 4   2 

  *15:01 2     

  *06:02   3   

  *06:03   3   

  *01:01 1   1 

  *05:01 1 1   

  *09:01     1 

  *03:03   2   

  *10:01     1 

  *07:01 4     

  *02:02   2   

 *03:05   1   
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5 CONCLUSIONS FROM THE PROSCERN
®
 DC-T CELL PROLIFERATION 

ASSAY 

 

The ProScern
®
 DC-T Cell Assay data suggest varying degrees of antigenicity may be elicited by the test 

proteins analyzed in this study.  Using RI values, the test proteins may be ranked in order of relative 

antigenicity as follows:  

 

Relative Antigenicity Test Protein 

Highest  

  

 Remicade
®
 

  

 Campath
®
 

  

 Avastin
®
 

  

 Humira
®
 

  

  

Lowest  

 

When assessed at the most stringent statistical cut-offs (Percentage stimulation above background 0.5%, 

SEM = 2), the response to the PPD control was 90.0% antigenicity, RI = 27.568, and the response to 

KLH control was 62.5% antigenicity, RI = 3.116. Results for both controls were well within the expected 

range and demonstrate the immunogenic potential of the donor cells. 

The percentage antigenicity elicited by the test proteins ranged between 20.0% (Campath
®
, RI = 0.229) 

and 10.0% (Humira
®
, RI = 0.072). See Table 4 for more information. Campath

®
 elicited significant 

responses in 8 donors out of the 40 tested, while both Avastin
®
 and Remicade

®
 elicited significant 

reponses in 5 out of 40 donors. However the response index for Remicade
®
 was higher than that for 

Campth
®
 (0.314 vs. 0.229), perhaps indicating that although fewer donors might respond to Remicade

®
, 

this protein might cause more severe responses. Lastly 3 out of 40 donors responded significantly to 

Humira
®
.  

These results provide an indication of potential antigenicity but are not an absolute predictor of clinical 

outcome. External factors such as length and/or concentration of exposure, repeated exposure events, and 

mode(s) of action may affect responses elicited in vivo. 
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6  APPENDIX 

 

The data in this appendix reflect a less stringent cut-off of 0.02% Stimulation above Background, which 

is reflective of 2 x SEM ± 0.02%.  Data at 0.02% reflect a broader-based antigenicity response profile for 

the selected donor population studied. 

The data is provided for further consideration by the sponsor in support of the data in the body of the 

report. 

 

Table 10.  Frequency of Response to Reference Antigens - Percentage Stimulation above Background 

≥0.02%, SEM=2 

Test Antigen %Antigenicity Donors Responding 

Ctrl 1 PPD 90.0 36 

Ctrl 2 KLH 67.5 27 
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Figure 9.  Response from Test Proteins - (Percentage Stimulation above Background ≥0.02%, SEM=2) 

 

 

Figure 10.  Response from Test Proteins - (Percentage Stimulation above Background ≥0.02%, SEM=0) 
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Table 11.  RI Values for each Test Protein as Generated by Percent Antigenicity and Percent Stimulation- 

(Percentage Stimulation above Background ≥0.02%, SEM=2) 

Percentage Stimulation above Background ≥0.02%, SEM=2 

Protein ID Percentage Antigenicity 
Strength of Response 

(Mean %Stimulation) 
Response Index (RI) 

Ctrl 1 PPD 90.0 30.63 27.568 

Ctrl 2 KLH 67.5 4.64 3.132 

Remicade
®
 15.0 2.12 0.318 

Humira
®
 20.0 0.48 0.095 

Avastin
®
 32.5 0.63 0.205 

Campath
®
 27.5 0.92 0.254 

 

 

 

Figure 11.  RI Values Calculated for each Test Protein - (Percentage Stimulation above Background ≥0.02%, 

SEM=2) 
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Table 12.  RI Values for each Test Protein as Generated by Percent Antigenicity and Percent Stimulation- 

(Percentage Stimulation above Background ≥0.02%, SEM=0) 

Percentage Stimulation above Background ≥0.02%, SEM=0 

Protein ID Percentage Antigenicity 
Strength of Response 

(Mean %Stimulation) 
Response Index (RI) 

Ctrl 1 PPD 100.0 27.85 27.848 

Ctrl 2 KLH 85.0 4.18 3.553 

Remicade
®
 42.5 0.95 0.402 

Humira
®
 35.0 0.52 0.183 

Avastin
®
 52.5 0.57 0.297 

Campath
®
 52.5 0.54 0.283 

 

 

 

Figure 12.  RI Values Calculated for each Test Protein - (Percentage Stimulation above Background ≥0.02%, 

SEM=0 
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Table 13.  Tabulated Data - Percentage Stimulation above Background ≥0.02%, SEM=2 

Percentage Stimulation above Background ≥0.02%, SEM=2 

Protein ID Responding Donor %Stimulation ANOVA (p value) 

Remicade
®
 D387 0.71 < 0.001 

  D448 0.13 0.016 

  D458 0.56 < 0.001 

  D527 9.00 < 0.001 

  D607 1.32 < 0.001 

  D646 0.96 0.025 

Humira
®
 D387 1.08 < 0.001 

  D434 0.12 0.001 

  D456 0.11 0.108 

  D458 0.59 < 0.001 

  D527 0.70 < 0.001 

  D594 0.21 0.024 

  D607 0.51 0.056 

  D655 0.49 0.001 

Avastin
®
 D387 0.51 < 0.001 

  D434 0.03 0.073 

  D456 0.51 < 0.001 

  D458 0.36 < 0.001 

  D471 0.30 0.106 

  D527 1.96 < 0.001 

  D563 1.63 0.030 

  D594 0.11 0.015 

  D627 0.32 0.067 

  D628 1.22 < 0.001 

  D646 0.74 0.068 

  D655 0.45 0.006 

  D656 0.06 0.032 

Campath
®
 D387 0.85 < 0.001 

  D434 0.47 < 0.001 

 D456 1.84 < 0.001 

  D458 0.75 < 0.001 

  D503 0.69 0.026 

  D527 1.80 < 0.001 

  D628 0.60 0.001 

  D646 1.95 0.001 
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Percentage Stimulation above Background ≥0.02%, SEM=2 

Protein ID Responding Donor %Stimulation ANOVA (p value) 

Campath
®
 (con’t) D653 0.69 0.026 

 D655 0.38 0.017 

  D656 0.12 0.009 
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Table 14.  Tabulated Data - Percentage Stimulation above Background ≥0.02%, SEM=0 

Percentage Stimulation above Background ≥0.02%, SEM=0 

Protein ID Responding Donor %Stimulation ANOVA (p value) 

Remicade
®
 D387 0.71 < 0.001 

  D434 0.03 0.229 

  D448 0.13 0.016 

  D456 0.83 0.218 

  D458 0.56 < 0.001 

  D503 0.41 0.341 

  D511 0.06 0.941 

  D513 0.74 0.440 

  D517 0.27 0.741 

  D527 9.00 < 0.001 

  D594 0.52 0.113 

  D600 0.04 0.771 

  D607 1.32 < 0.001 

  D646 0.96 0.025 

  D653 0.41 0.341 

  D655 0.04 0.723 

  D661 0.03 0.893 

Humira
®
 D387 1.08 < 0.001 

  D434 0.12 0.001 

  D435 0.08 0.617 

  D456 0.11 0.108 

  D458 0.59 <0.001 

  D471 0.05 0.678 

  D511 2.06 0.394 

  D527 0.70 < 0.001 

  D594 0.21 0.024 

  D600 0.08 0.674 

  D607 0.51 0.056 

  D646 1.18 0.107 

 D655 0.49 0.001 

  D656 0.05 0.332 

Avastin
®
 D387 0.51 < 0.001 

  D434 0.03 0.073 

  D456 0.51 < 0.001 

  D458 0.36 < 0.001 

  D471 0.30 0.106 
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Percentage Stimulation above Background ≥0.02%, SEM=0 

Protein ID Responding Donor %Stimulation ANOVA (p value) 

Avastin
®
 (con’t) D503 0.19 0.539 

  D513 0.08 0.712 

  D527 1.96 < 0.001 

  D547 0.06 0.145 

  D563 1.63 0.030 

  D594 0.11 0.015 

  D607 0.53 0.121 

  D615 1.17 0.339 

  D627 0.32 0.067 

  D628 1.22 < 0.001 

  D646 0.74 0.068 

  D653 0.19 0.539 

  D654 1.37 0.329 

  D655 0.45 0.006 

  D656 0.06 0.032 

  D660 0.09 0.249 

Campath
®
 D387 0.85 < 0.001 

  D434 0.47 < 0.001 

  D435 0.20 0.354 

  D456 1.84 < 0.001 

  D458 0.75 < 0.001 

  D471 0.07 0.504 

  D503 0.69 0.026 

 D527 1.80 < 0.001 

  D547 0.04 0.415 

  D563 0.29 0.432 

  D594 0.07 0.201 

  D607 0.21 0.659 

  D627 0.03 0.843 

  D628 0.60 0.001 

  D646 1.95 0.001 

  D647 0.04 0.434 

  D653 0.69 0.026 

  D655 0.38 0.017 

  D656 0.12 0.009 

  D660 0.10 0.337 

  D661 0.11 0.651 
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Table 15.  Significant HLA Types and Frequency of Response (Percentage Stimulation above Background 

≥0.02%, SEM=2) 

Percentage Stimulation above Background ≥0.02%, SEM=2 

Protein ID Allele 

Number of 

Responding 

Donors  

(DRB1 allele) 

Number of 

Responding 

Donors  

(DQB1 allele) 

Number of 

Responding 

Donors  

(DPB1 allele) 

Remicade
®
 *03:01 2     

  *04:01     3 

  *02:01   2 2 

  *13:01 3   2 

  *15:01 4     

  *06:02   4   

  *06:03   3   

  *01:01     1 

  *09:01     1 

  *03:03   2   

  *10:01     2 

  *14:54 1     

  *05:03   1   

  *07:01 2     

Humira
®
 *11:01     1 

  *03:01 3     

  *04:01     3 

  *02:01   3 1 

  *13:01 4   2 

  *15:01 2     

  *06:02   2   

  *06:03   3   

  *01:01 1   1 

  *06:09   1   

  *05:01   1 1 

  *09:01     1 

 *03:03   1   

  *10:01     1 

  *07:01 2     

  *02:02   1   

  *06:01     1 
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Percentage Stimulation above Background ≥0.02%, SEM=2 

Protein ID Allele 

Number of 

Responding 

Donors  

(DRB1 allele) 

Number of 

Responding 

Donors  

(DQB1 allele) 

Number of 

Responding 

Donors  

(DPB1 allele) 

Avastin
®
 *11:01     1 

  *03:01 4   1 

  *04:01 1   5 

  *02:01   4 2 

  *05:02   1   

  *14:01     1 

  *13:01 3   2 

  *15:01 2     

  *06:02   3   

  *06:03   3   

  *01:01 1   1 

  *05:01 1 2   

  *09:01     1 

  *03:03   1   

  *10:01 1   1 

  *07:01 3     

  *02:02   2   

  *03:02   1   

  *105:01     1 

  *15:02 1     

  *06:01     1 

Campath
®
 *11:01     1 

 *03:01 3   2 

  *04:02     1 

  *04:01 1   7 

  *02:01   4 2 

  *14:01     1 

  *13:01 6   2 

  *15:01 2     

  *06:02   3   

  *06:03   4   

  *01:01 2   1 

  *06:09   1   

  *05:01 1 3 1 
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Percentage Stimulation above Background ≥0.02%, SEM=2 

Protein ID Allele 

Number of 

Responding 

Donors  

(DRB1 allele) 

Number of 

Responding 

Donors  

(DQB1 allele) 

Number of 

Responding 

Donors  

(DPB1 allele) 

Campath
®
 (con’t) *09:01     1 

  *03:03   2   

  *10:01 1   1 

  *07:01 4     

  *02:02   2   

  *03:02   1   

  *03:05   1   

 

 

 

 

 

 

 

  



 ProScern
®
 DC - T Cell Assay 

 Technical Data Report 

 

 Page 39 of 41 

 

  

ProImmune Ltd. 

The Magdalen Centre  • Oxford Science Park 

Oxford • OX4 4GA • United Kingdom 

ProImmune Inc. 

4281 Express Lane • Suite L2378 

Sarasota • FL 34249-2602 • USA 

Table 16.  Significant HLA Types and Frequency of Response (Percentage Stimulation above Background 

≥0.02%, SEM=0) 

Percentage Stimulation above Background ≥0.02%, SEM=0 

Protein ID Allele 

Number of 

Responding 

Donors  

(DRB1 allele) 

Number of 

Responding 

Donors  

(DQB1 allele) 

Number of 

Responding 

Donors  

(DPB1 allele) 

Remicade
®
 *03:01 2     

  *04:01     3 

  *02:01   2 2 

  *13:01 3   2 

  *15:01 4     

  *06:02   4   

  *06:03   3   

  *01:01     1 

  *09:01     1 

  *03:03   2   

  *10:01     2 

  *14:54 1     

  *05:03   1   

  *07:01 2     

Humira
®
 *11:01     1 

  *03:01 3     

  *04:01     3 

  *02:01   3 1 

  *13:01 4   2 

  *15:01 2     

  *06:02   2   

  *06:03   3   

  *01:01 1   1 

  *06:09   1   

  *05:01   1 1 

  *09:01     1 

 *03:03   1   

  *10:01     1 

  *07:01 2     

  *02:02   1   

  *06:01     1 
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Percentage Stimulation above Background ≥0.02%, SEM=0 

Protein ID Allele 

Number of 

Responding 

Donors  

(DRB1 allele) 

Number of 

Responding 

Donors  

(DQB1 allele) 

Number of 

Responding 

Donors  

(DPB1 allele) 

Avastin
®
 *11:01     1 

  *03:01 4   1 

  *04:01 1   5 

  *02:01   4 2 

  *05:02   1   

  *14:01     1 

  *13:01 3   2 

  *15:01 2     

  *06:02   3   

  *06:03   3   

  *01:01 1   1 

  *05:01 1 2   

  *09:01     1 

  *03:03   1   

  *10:01 1   1 

  *07:01 3     

  *02:02   2   

  *03:02   1   

  *105:01     1 

  *15:02 1     

  *06:01     1 

Campath
®
 *11:01     1 

 *03:01 3   2 

  *04:02     1 

  *04:01 1   7 

  *02:01   4 2 

  *14:01     1 

  *13:01 6   2 

  *15:01 2     

  *06:02   3   

  *06:03   4   

  *01:01 2   1 

  *06:09   1   

  *05:01 1 3 1 
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Percentage Stimulation above Background ≥0.02%, SEM=0 

Protein ID Allele 

Number of 

Responding 

Donors  

(DRB1 allele) 

Number of 

Responding 

Donors  

(DQB1 allele) 

Number of 

Responding 

Donors  

(DPB1 allele) 

Campath
® 

(con’t) *09:01     1 

  *03:03   2   

  *10:01 1   1 

  *07:01 4     

  *02:02   2   

  *03:02   1   

  *03:05   1   
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