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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 ProMap
®
 T cell proliferation assay helps to identify the presence or absence of potential T cell 

epitopes in a protein sequence.  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 peptides as 

the assay assists in the identification of epitope sequences 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 proliferation have used a tritiated (
3
H) thymidine 

incorporation assay.  ProImmune’s REVEAL
®
 Immunogenicity System 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 

response
1
.  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 
3
H-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 whole 

protein Tuberculin Purified Protein Derivative (PPD), and synthetic peptide controls derived from 

Influenza and Tetanus. 

 

  

                                                      
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 ProImmune ProMap
®
 T cell proliferation assay to generate data to 

enable the in vitro assessment of potential immunogenicity of two sets of ten overlapping peptides from 

the heavy chain region of Remicade
®
 (infliximab) and Humira

®
 (adalimumab) therapeutic monoclonal 

antibodies. 

The assay was performed by testing the peptides against healthy donor cell samples.  Donor cell samples 

were CD8-depleted prior to use, to eliminate CD8
+
 responses from the analysis.  Detection of 

proliferation of CD4
+
 T cells was performed by co-staining with anti-human CD4 antibody. 
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3 MATERIALS 

3.1 TEST ANTIGENS USED FOR STIMULATION 

The proteins & peptides utilized in this assay are detailed in Table 1.   

 

Table 1.  Peptide Details 

ID Peptide Name Purity Sequence 

1 29 (Remicade Heavy) 95% MTDLRTEDTGVYYCS 

2 30 (Remicade Heavy) 95% LRTEDTGVYYCSRNY 

3 31 (Remicade Heavy) 95% EDTGVYYCSRNYYGS 

4 32 (Remicade Heavy) 95% GVYYCSRNYYGSTYD 

5 33 (Remicade Heavy) 95% YCSRNYYGSTYDYWG 

6 34 (Remicade Heavy) 95% RNYYGSTYDYWGQGT 

7 35 (Remicade Heavy) 95% YGSTYDYWGQGTTLT 

8 36 (Remicade Heavy) 95% TYDYWGQGTTLTVSS 

9 37 (Remicade Heavy) 95% YWGQGTTLTVSSAST 

10 38 (Remicade Heavy) 95% QGTTLTVSSASTKGP 

11 104 (Humira Heavy) 95% NSLRAEDTAVYYCAK 

12 105 (Humira Heavy) 95% RAEDTAVYYCAKVSY 

13 106 (Humira Heavy) 95% AEDTAVYYCAKVSYL 

14 107 (Humira Heavy) 95% TAVYYCAKVSYLSTA 

15 108 (Humira Heavy) 95% YYCAKVSYLSTASSL 

16 109 (Humira Heavy) 95% AKVSYLSTASSLDYW 

17 110 (Humira Heavy) 95% SYLSTASSLDYWGQG 

18 111 (Humira Heavy) 95% STASSLDYWGQGTLV 

19 112 (Humira Heavy) 95% SSLDYWGQGTLVTVS 

20 113 (Humira Heavy) 95% SLDYWGQGTLVTVSS 

 

 

3.2 DONOR SELECTION 

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

from the ProImmune cell bank.  Isolation of the PBMC from donor blood samples includes a CD8
+
 T cell 

depletion step.  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 Figures 1 to 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 
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Table 2.  Donor Panel 

Donor ID DRB1_1 DRB1_2 DQB1_1 DQB1_2 DPB1_1 DPB1_2 

D209 *07:01 *14:54 *02:02 *05:03 *04:01 *02:01 

D288 *04:04 *15:01 *06:02 *03:02 *04:01 *04:01 

D290 *04:04 *15:01 *06:02 *03:02 *04:01 *04:01 

D308 *07:01 *07:01 *02:02 *02:01 *04:01 *02:01 

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

D318 *04:01 *07:01 *02:02 *03:01 *04:01 *02:01 

D332 *04:04 *11:01 *03:01 *03:02 *04:02 *02:01 

D340 *04:01 *15:01 *03:01 *06:02 *01:01 *03:01 

D342 *13:01 *03:01 *02:01 *06:03 *04:01 *02:01 

D364 *01:01 *11:01 *03:01 *05:01 *04:01 *03:01 

D365 *13:01 *15:01 *06:03 *06:02 *04:01 *02:01 

D367 *13:01 *11:01 *03:01 *06:03 *04:02 *14:01 

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

D370 *04:02 *13:02 *03:02 *06:05 *104:01 *03:01 

D373 *03:01 *04:01 *02:01 *03:01 *01:01 *03:01 

D386 *03:01 *07:01 *02:02 *02:01 *13:01 *03:01 

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

D388 *01:03 *09:01 *03:01 *03:03 *04:02 *04:02 

D390 *03:01 *08:01 *02:01 *04:02 *01:01 *01:01 

D393 *03:01 *04:04 *02:01 *03:02 *02:02 *03:01 

D395 *01:03 *07:01 *02:02 *05:01 *13:01 *04:01 

D400 *03:01 *16:01 *02:01 *05:02 *04:01 *04:01 

D401 *04:04 *15:01 *06:02 *03:02 *04:01 *04:01 

D402 *03:01 *07:01 *02:02 *02:01 *02:01 *11:01 

D404 *01:01 *13:01 *05:01 *06:03 *04:02 *03:01 

D405 *01:03 *04:04 *03:01 *03:02 *10:01 *17:01 

D407 *01:01 *03:01 *02:01 *05:01 *04:01 *04:02 

D408 *16:01 *15:01 *05:02 *06:02 *04:02 *03:01 

D410 *03:01 *03:01 *02:01 *02:01 *01:01 *01:01 

D411 *03:01 *15:01 *02:01 *06:02 *04:01 *02:01 

D413 *01:03 *01:01 *05:01 *05:01 *04:01 *04:02 

D415 *03:01 *07:01 *02:02 *02:01 *04:01 *02:01 

D416 *04:01 *15:01 *06:02 *03:02 *04:01 *04:02 

D420 *01:01 *01:01 *05:01 *05:01 *04:01 *04:02 

D422 *07:01 *07:01 *02:02 *03:03 *11:01 *01:01 

D423 *03:01 *08:01 *02:01 *04:02 *04:01 *04:01 

D424 *01:03 *15:01 *05:01 *06:02 *04:01 *04:01 

D425 *04:04 *15:01 *03:02 *06:02 *03:01 *02:01 

D426 *04:01 *13:02 *03:02 *06:05 *04:02 *10:01 

D427 *01:02 *03:01 *05:01 *06:04 *04:01 *03:01 
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Donor ID DRB1_1 DRB1_2 DQB1_1 DQB1_2 DPB1_1 DPB1_2 

D428 *12:01 *13:02 *05:01 *05:01 *17:01 *18:01 

D429 *01:01 *15:02 *05:01 *06:01 *04:02 *11:01 

D430 *01:01 *11:04 *03:01 *05:01 *04:01 *04:02 
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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 PROMAP
®
 T CELL PROLIFERATION ASSAY 

 

PBMC were used to provide both T cells and antigen presenting cells (APC) in the assay.  Cultures were 

set up in multi-well plates.  Each peptide was tested at a final assay concentration of 5M per well.  Cells 

were labeled with CFSE prior to incubation with test peptides.  Each test peptide was cultured with each 

of the donor PBMC samples in six replicate wells.  Each plate included six unstimulated control wells. 

 

Reference antigens comprising known MHC class II epitopes 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.   

 The synthetic peptide HA is derived from Influenza A hemagglutinin (PKYVKQNTLKLAT, 

residues 307-319
2
) and is used at a final assay concentration of 5M.  It is expected to elicit a 

response in approximately 50% of donors. 

 The synthetic peptide TT (AQYIKANSKFIGITEL, TET 830 modified/T-helper epitope from 

tetanus toxoid) is a universal human tetanus toxin T cell epitope that induces T-cell activation 

and is used as a helper peptide in vaccinations.  It is used at a final assay concentration of 5M, 

with up to 45% of donors expected to respond.   

 

After 7 days incubation with peptides or control proteins, cells were stained with anti-CD4 antibody, then 

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

CFSE intensity.  

 

                                                      
2 Krieger et al. (1991) J. Immunol. 146: 2331-2340. 
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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 six 

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 six replicate values were used to calculate Percentage Stimulation above 

Background (proportion of CD4
+
 CFSE dim cells with antigen stimulation minus 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 six 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 peptide differs significantly 

from the unstimulated control. 

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

greater than background (SEM = 2), is considered to be positive
3
.  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 peptide 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 peptide. 

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

representative of the level of antigenicity. 

 

 

                                                      
3
 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 69.77 30 

Ctrl 2 HA peptide 6.98 3 

Ctrl 3 TT peptide 4.65 2 

 

 

4.2.2 Results from the Test Antigens 

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 43 donors was utilized, this sets a threshold of 4.65% 

antigenicity. 

The Figures below show the total Percentage Antigenicity of each test agent, 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 Antigens - (Percentage Stimulation above Background 0.5%, SEM=2) 

 

 

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

The Response Index (RI) values 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 peptide tested the tables and figures below show the RI values in tabular and corresponding 

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

 

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

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

Percentage Stimulation above Background 0.5%, SEM=2 

Test Antigen 
Percentage 

Antigenicity 

Strength of Response 

(Mean %Stimulation) 
Response Index (RI) 

Ctrl 1 PPD 69.77 17.21 12.007 

Ctrl 2 HA peptide 6.98 1.71 0.119 

Ctrl 3 TT peptide 4.65 0.95 0.044 

29 (Remicade Heavy) 2.33 1.14 0.027 

30 (Remicade Heavy) 2.33 1.92 0.045 

31 (Remicade Heavy) 2.33 1.04 0.024 

32 (Remicade Heavy) 6.98 1.43 0.100 

33 (Remicade Heavy) 2.33 0.93 0.022 

34 (Remicade Heavy) 2.33 1.09 0.025 

35 (Remicade Heavy) 2.33 0.92 0.021 

36 (Remicade Heavy) 0.00 0.00 0.000 

37 (Remicade Heavy) 2.33 0.51 0.012 

38 (Remicade Heavy) 0.00 0.00 0.000 

104 (Humira Heavy) 9.30 0.73 0.068 

105 (Humira Heavy) 4.65 1.51 0.070 

106 (Humira Heavy) 4.65 0.99 0.046 

107 (Humira Heavy) 2.33 1.49 0.035 

108 (Humira Heavy) 4.65 1.75 0.081 

109 (Humira Heavy) 0.00 0.00 0.000 

110 (Humira Heavy) 2.33 0.64 0.015 

111 (Humira Heavy) 0.00 0.00 0.000 

112 (Humira Heavy) 2.33 0.66 0.015 

113 (Humira Heavy) 0.00 0.00 0.000 
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Figure 7.  RI Values Calculated for each Test Antigen - (Percentage Stimulation above Background 0.5%, 

SEM=2) 
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Table 5.  RI Values for each Test Antigen as Generated by Percent Antigenicity and Percent Stimulation- 

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

 Percentage Stimulation above Background 0.5%, SEM=0 

Test Antigen 
Percentage 

Antigenicity 

Strength of Response 

(Mean %Stimulation) 
Response Index (RI) 

Ctrl 1 PPD 76.74 15.73 12.072 

Ctrl 2 HA peptide 11.63 2.35 0.273 

Ctrl 3 TT peptide 6.98 0.85 0.059 

29 (Remicade Heavy) 2.33 1.14 0.027 

30 (Remicade Heavy) 4.65 4.92 0.229 

31 (Remicade Heavy) 2.33 1.04 0.024 

32 (Remicade Heavy) 6.98 1.43 0.100 

33 (Remicade Heavy) 2.33 0.93 0.022 

34 (Remicade Heavy) 4.65 1.01 0.047 

35 (Remicade Heavy) 4.65 0.75 0.035 

36 (Remicade Heavy) 2.33 0.75 0.017 

37 (Remicade Heavy) 2.33 0.51 0.012 

38 (Remicade Heavy) 2.33 0.84 0.020 

104 (Humira Heavy) 13.95 0.77 0.107 

105 (Humira Heavy) 13.95 1.24 0.173 

106 (Humira Heavy) 4.65 0.99 0.046 

107 (Humira Heavy) 4.65 1.02 0.048 

108 (Humira Heavy) 9.30 1.30 0.121 

109 (Humira Heavy) 2.33 0.64 0.015 

110 (Humira Heavy) 2.33 0.64 0.015 

111 (Humira Heavy) 2.33 0.77 0.018 

112 (Humira Heavy) 4.65 0.86 0.040 

113 (Humira Heavy) 2.33 1.21 0.028 
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Figure 8.  RI Values Calculated for each Test Antigen - (Percentage Stimulation above Background 0.5%, 

SEM=0) 
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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 samples was significantly different from the unstimulated control.   

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

Test Antigen Responding Donor %Stimulation ANOVA (p value) 

29 (Remicade Heavy) D428 1.14 0.000 

30 (Remicade Heavy) D428 1.92 0.020 

31 (Remicade Heavy) D428 1.04 0.015 

32 (Remicade Heavy) D400 0.68 0.002 

  D428 1.41 0.041 

  D415 2.21 0.000 

33 (Remicade Heavy) D428 0.93 0.061 

34 (Remicade Heavy) D428 1.09 0.002 

35 (Remicade Heavy) D428 0.92 0.065 

37 (Remicade Heavy) D400 0.51 0.261 

104 (Humira Heavy) D400 0.50 0.009 

  D411 0.90 0.391 

  D308 0.88 0.000 

  D393 0.64 0.004 

105 (Humira Heavy) D308 1.80 0.000 

  D393 1.23 0.000 

106 (Humira Heavy) D427 1.26 0.045 

  D393 0.72 0.009 

107 (Humira Heavy) D400 1.49 0.060 

108 (Humira Heavy) D400 1.59 0.064 

  D393 1.90 0.004 

110 (Humira Heavy) D400 0.64 0.015 

112 (Humira Heavy) D400 0.66 0.000 
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Table 7.  Tabulated Data - Percentage Stimulation above Background 0.5%, SEM=0 

Percentage Stimulation above Background 0.5%, SEM=0 

Test Antigen Responding Donor %Stimulation ANOVA (p value) 

29 (Remicade Heavy) D428 1.14 0.000 

30 (Remicade Heavy) D400 7.92 0.109 

  D428 1.92 0.020 

31 (Remicade Heavy) D428 1.04 0.015 

32 (Remicade Heavy) D400 0.68 0.002 

  D428 1.41 0.041 

  D415 2.21 0.000 

33 (Remicade Heavy) D428 0.93 0.061 

34 (Remicade Heavy) D427 0.93 0.375 

  D428 1.09 0.002 

35 (Remicade Heavy) D427 0.57 0.437 

  D428 0.92 0.065 

36 (Remicade Heavy) D388 0.75 0.135 

37 (Remicade Heavy) D400 0.51 0.261 

38 (Remicade Heavy) D428 0.84 0.145 

104 (Humira Heavy) D400 0.50 0.009 

  D404 1.16 0.102 

  D411 0.90 0.391 

  D308 0.88 0.000 

  D393 0.64 0.004 

  D428 0.52 0.197 

105 (Humira Heavy) D404 1.65 0.076 

  D411 1.15 0.217 

  D308 1.80 0.000 

  D427 1.02 0.115 

  D393 1.23 0.000 

  D401 0.59 0.217 

106 (Humira Heavy) D427 1.26 0.045 

  D393 0.72 0.009 

107 (Humira Heavy) D400 1.49 0.060 

  D411 0.56 0.162 

108 (Humira Heavy) D400 1.59 0.064 

  D411 0.79 0.430 

  D308 0.93 0.141 

  D393 1.90 0.004 

109 (Humira Heavy) D411 0.64 0.137 

110 (Humira Heavy) D400 0.64 0.015 

111 (Humira Heavy) D390 0.77 0.357 

112 (Humira Heavy) D400 0.66 0.000 
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Percentage Stimulation above Background 0.5%, SEM=0 

Test Antigen Responding Donor %Stimulation ANOVA (p value) 

112 (con’t) D427 1.07 0.158 

113 (Humira Heavy) D416 1.21 0.432 
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5 CONCLUSIONS FROM THE PROMAP
®
 T CELL PROLIFERATION ASSAY 

 

The control peptides Flu HA and TT performed as expected in this assay.  The Response Indices for the 

two peptides, with a threshold of Percentage Stimulation above background ≥0.5%, SEM=2 applied, 

were 0.119 and 0.044, respectively. 

Responses from multiple donors, and high proliferative responses can indicate that an epitope may cause 

appreciable immune responses in the general population if they are exposed to the protein sequence 

being tested.  These parameters are accounted for by the measurement of Response Index, used in this 

study. 

Based on Response Index with a threshold of Percentage Stimulation above Background ≥0.5%, SEM=2 

applied, the most potentially immunogenic peptides from the sequence tested are 32, 104, 105, 106 and 

108. All of these elicited significant responses (ANOVA p ≤ 0.05).  These Response Indices are in a 

similar range to those obtained for known epitopes Flu HA and TT peptides, so the sequence tested may 

contain epitopes that are similar in strength to these peptides. 

Where the peptides tested are derived from the same protein, and are overlapping in sequence, it is likely 

that an epitope in the sequence might elicit responses from several overlapping peptides, each containing 

that epitope.  

Drawing all this information together, Table 8 details the potential T cell epitopes within the peptides 

analyzed in this study. 

 

Table 8.  Potential T Cell Epitopes 

 

Peptide Sequence stretch 

Percentage Stimulation above Background 

≥0.5%, SEM=2) 

% 

Antigenicity 

Significantly 

Responding 

Donors  

(p ≤0.05) 

Response 

Index 

32 (Remicade Heavy) GVYYCSRNYYGSTYD 6.98 3 0.1 

104 (Humira Heavy) 

NSLRAEDTAVYYCAKVSYL 

9.3 3 0.068 

105 (Humira Heavy) 4.65 2 0.070 

106 (Humira Heavy) 4.65 2 0.046 

108 (Humira Heavy) YYCAKVSYLSTASSL 4.65 1 0.081 

 

 

To summarise, this study indicates a number of potential T cell epitopes amongst the peptides tested. 

However, these may not behave as epitopes in vivo, and further testing, such as the ProPresent™ Antigen 

Presentation Assay, is recommended to assess this. 
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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 9.  Frequency of Response to Reference Antigens - Percentage Stimulation above Background 

>=0.02%, SEM=2 

Test Antigen %Antigenicity Donors Responding 

Ctrl 1 PPD 76.74 33 

Ctrl 2 HA peptide 18.60 8 

Ctrl 3 TT peptide 9.30 4 

 

 

 

 

 

 

  



       ProMap
®
 T Cell Proliferation Assay 

Technical Data Report 

 

 

 Page 27 of 43 

  

 

 

 

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 

 

Figure 9.  Response from Test Antigens - (Percentage Stimulation above Background 0.02%, SEM=2) 

 

 

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

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

Percentage Stimulation above Background 0.02%, SEM=2 

Test Antigen 
Percentage 

Antigenicity 

Strength of Response 

(Mean %Stimulation) 
Response Index (RI) 

Ctrl 1 PPD 76.74 15.67 12.029 

Ctrl 2 HA peptide 18.60 0.78 0.146 

Ctrl 3 TT peptide 9.30 0.53 0.049 

29 (Remicade Heavy) 11.63 0.31 0.035 

30 (Remicade Heavy) 13.95 0.39 0.054 

31 (Remicade Heavy) 11.63 0.32 0.037 

32 (Remicade Heavy) 27.91 0.45 0.125 

33 (Remicade Heavy) 20.93 0.24 0.050 

34 (Remicade Heavy) 9.30 0.32 0.030 

35 (Remicade Heavy) 9.30 0.28 0.026 

36 (Remicade Heavy) 11.63 0.08 0.010 

37 (Remicade Heavy) 9.30 0.19 0.018 

38 (Remicade Heavy) 2.33 0.14 0.003 

104 (Humira Heavy) 18.60 0.45 0.083 

105 (Humira Heavy) 16.28 0.52 0.084 

106 (Humira Heavy) 13.95 0.48 0.067 

107 (Humira Heavy) 27.91 0.26 0.074 

108 (Humira Heavy) 11.63 0.79 0.092 

109 (Humira Heavy) 6.98 0.09 0.007 

110 (Humira Heavy) 16.28 0.21 0.035 

111 (Humira Heavy) 9.30 0.12 0.012 

112 (Humira Heavy) 13.95 0.20 0.028 

113 (Humira Heavy) 6.98 0.19 0.013 
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Figure 11.  RI Values Calculated for each Test Antigen - (Percentage Stimulation above Background 

0.02%, SEM=2) 
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Table 11.  RI Values for each Test Antigen as Generated by Percent Antigenicity and Percent Stimulation- 

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

Percentage Stimulation above Background 0.02%, SEM=0 

Test Antigen 
Percentage 

Antigenicity 

Strength of Response 

(Mean %Stimulation) 
Response Index (RI) 

Ctrl 1 PPD 93.02 13.01 12.104 

Ctrl 2 HA peptide 48.84 0.68 0.334 

Ctrl 3 TT peptide 37.21 0.25 0.093 

29 (Remicade Heavy) 41.86 0.13 0.055 

30 (Remicade Heavy) 44.19 0.61 0.268 

31 (Remicade Heavy) 34.88 0.16 0.057 

32 (Remicade Heavy) 53.49 0.28 0.149 

33 (Remicade Heavy) 41.86 0.17 0.073 

34 (Remicade Heavy) 48.84 0.16 0.080 

35 (Remicade Heavy) 46.51 0.14 0.066 

36 (Remicade Heavy) 39.53 0.21 0.081 

37 (Remicade Heavy) 30.23 0.14 0.043 

38 (Remicade Heavy) 37.21 0.18 0.066 

104 (Humira Heavy) 51.16 0.32 0.161 

105 (Humira Heavy) 53.49 0.39 0.210 

106 (Humira Heavy) 44.19 0.26 0.114 

107 (Humira Heavy) 48.84 0.23 0.110 

108 (Humira Heavy) 39.53 0.40 0.157 

109 (Humira Heavy) 30.23 0.14 0.041 

110 (Humira Heavy) 39.53 0.14 0.057 

111 (Humira Heavy) 32.56 0.21 0.068 

112 (Humira Heavy) 27.91 0.20 0.057 

113 (Humira Heavy) 30.23 0.22 0.066 
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Figure 12.  RI Values Calculated for each Test Antigen - (Percentage Stimulation above Background 

0.02%, SEM=0) 
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Table 12.  Tabulated Data - Percentage Stimulation above Background 0.02%, SEM=2 

Percentage Stimulation above Background 0.02%, SEM=2 

Test Antigen Responding Donor %Stimulation ANOVA (p value) 

29 (Remicade Heavy) D404 0.07 0.043 

  D386 0.09 0.010 

  D429 0.09 0.063 

  D405 0.13 0.183 

  D428 1.14 0.000 

30 (Remicade Heavy) D426 0.04 0.101 

  D386 0.07 0.048 

  D429 0.17 0.054 

  D290 0.10 0.001 

  D428 1.92 0.020 

  D364 0.03 0.072 

31 (Remicade Heavy) D386 0.08 0.008 

  D425 0.11 0.240 

  D410 0.10 0.028 

  D428 1.04 0.015 

  D401 0.26 0.051 

32 (Remicade Heavy) D413 0.26 0.049 

  D424 0.12 0.072 

  D400 0.68 0.002 

  D426 0.16 0.001 

  D386 0.12 0.030 

  D425 0.09 0.508 

  D387 0.09 0.022 

  D308 0.10 0.011 

  D390 0.12 0.066 

  D428 1.41 0.041 

  D402 0.02 0.304 

  D415 2.21 0.000 

33 (Remicade Heavy) D388 0.36 0.010 

  D413 0.11 0.000 

  D426 0.03 0.347 

  D386 0.10 0.018 

  D429 0.11 0.044 

  D308 0.02 0.072 

  D393 0.17 0.019 

  D428 0.93 0.061 

  D415 0.33 0.000 

34 (Remicade Heavy) D426 0.04 0.136 
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Percentage Stimulation above Background 0.02%, SEM=2 

Test Antigen Responding Donor %Stimulation ANOVA (p value) 

  D428 1.09 0.002 

34 (Remicade Heavy) con’t D422 0.14 0.002 

  D415 0.03 0.162 

35 (Remicade Heavy) D386 0.08 0.024 

  D429 0.09 0.016 

  D428 0.92 0.065 

  D332 0.03 0.322 

36 (Remicade Heavy) D404 0.11 0.005 

  D386 0.11 0.063 

  D342 0.03 0.779 

  D393 0.12 0.004 

  D415 0.05 0.067 

37 (Remicade Heavy) D400 0.51 0.261 

  D386 0.10 0.112 

  D429 0.08 0.012 

  D390 0.08 0.121 

38 (Remicade Heavy) D405 0.14 0.192 

104 (Humira Heavy) D400 0.50 0.009 

  D411 0.90 0.391 

  D308 0.88 0.000 

  D407 0.16 0.000 

  D393 0.64 0.004 

  D422 0.12 0.497 

  D416 0.22 0.019 

  D367 0.14 0.002 

105 (Humira Heavy) D413 0.06 0.063 

  D426 0.05 0.101 

  D405 0.18 0.148 

  D308 1.80 0.000 

  D407 0.23 0.004 

  D393 1.23 0.000 

  D365 0.08 0.087 

106 (Humira Heavy) D400 0.37 0.002 

  D427 1.26 0.045 

  D407 0.19 0.005 

  D393 0.72 0.009 

  D370 0.17 0.145 

  D422 0.18 0.131 

107 (Humira Heavy) D413 0.07 0.052 

  D424 0.18 0.014 

  D400 1.49 0.060 
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Percentage Stimulation above Background 0.02%, SEM=2 

Test Antigen Responding Donor %Stimulation ANOVA (p value) 

  D426 0.05 0.012 

107 (Humira Heavy) con’t D342 0.11 0.391 

  D308 0.26 0.059 

  D407 0.14 0.004 

  D393 0.14 0.005 

  D365 0.09 0.042 

  D415 0.10 0.006 

  D430 0.41 0.007 

  D401 0.14 0.209 

108 (Humira Heavy) D400 1.59 0.064 

  D407 0.16 0.005 

  D393 1.90 0.004 

  D365 0.12 0.260 

  D423 0.17 0.016 

109 (Humira Heavy) D413 0.08 0.034 

  D424 0.03 0.578 

  D407 0.17 0.002 

110 (Humira Heavy) D413 0.07 0.008 

  D400 0.64 0.015 

  D407 0.09 0.013 

  D393 0.15 0.049 

  D422 0.22 0.017 

  D423 0.20 0.019 

  D367 0.13 0.000 

111 (Humira Heavy) D407 0.16 0.000 

  D393 0.06 0.023 

  D422 0.13 0.298 

  D367 0.16 0.000 

112 (Humira Heavy) D413 0.06 0.018 

  D400 0.66 0.000 

  D308 0.04 0.090 

  D407 0.18 0.000 

  D422 0.14 0.091 

  D423 0.12 0.121 

113 (Humira Heavy) D308 0.02 0.106 

  D407 0.17 0.000 

  D422 0.36 0.073 
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Table 13.  Tabulated Data - Percentage Stimulation above Background 0.02%, SEM=0 

Percentage Stimulation above Background 0.02%, SEM=0 

Test Antigen Responding Donor %Stimulation ANOVA (p value) 

29 (Remicade Heavy) D400 0.05 0.958 

  D404 0.07 0.043 

  D386 0.09 0.010 

  D387 0.08 0.892 

  D429 0.09 0.063 

  D342 0.05 0.340 

  D290 0.05 0.009 

  D405 0.13 0.183 

  D318 0.13 0.012 

  D408 0.02 0.735 

  D393 0.04 1.000 

  D428 1.14 0.000 

  D422 0.13 0.029 

  D416 0.05 0.918 

  D415 0.03 0.260 

  D430 0.06 0.513 

  D367 0.02 0.439 

  D401 0.12 0.047 

30 (Remicade Heavy) D388 0.07 0.097 

  D413 0.07 0.024 

  D400 7.92 0.109 

  D426 0.04 0.101 

  D386 0.07 0.048 

  D411 0.08 0.173 

  D425 0.15 0.180 

  D429 0.17 0.054 

  D342 0.08 0.399 

  D410 0.11 0.313 

  D290 0.10 0.001 

  D405 0.10 0.711 

  D390 0.03 1.000 

  D428 1.92 0.020 

  D364 0.03 0.072 

  D422 0.05 0.022 

  D416 0.47 0.371 

  D423 0.04 0.659 

  D401 0.02 0.513 

31 (Remicade Heavy) D400 0.11 0.942 

  D386 0.08 0.008 
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Percentage Stimulation above Background 0.02%, SEM=0 

Test Antigen Responding Donor %Stimulation ANOVA (p value) 

31 (Remicade Heavy) con’t D425 0.11 0.240 

  D387 0.04 0.261 

  D429 0.20 0.192 

  D410 0.10 0.028 

  D308 0.03 0.124 

  D318 0.03 0.031 

  D390 0.11 0.182 

  D428 1.04 0.015 

  D332 0.06 0.180 

  D422 0.08 0.001 

  D416 0.10 0.704 

  D415 0.08 0.123 

  D401 0.26 0.051 

32 (Remicade Heavy) D388 0.05 0.054 

  D413 0.26 0.049 

  D424 0.12 0.072 

  D400 0.68 0.002 

  D426 0.16 0.001 

  D386 0.12 0.030 

  D425 0.09 0.508 

  D387 0.09 0.022 

  D429 0.06 0.304 

  D290 0.05 0.033 

  D395 0.07 0.786 

  D405 0.05 0.283 

  D308 0.10 0.011 

  D318 0.05 0.034 

  D390 0.12 0.066 

  D428 1.41 0.041 

  D422 0.30 0.042 

  D402 0.02 0.304 

  D415 2.21 0.000 

  D430 0.05 0.408 

  D367 0.06 0.043 

  D373 0.02 0.642 

  D401 0.26 0.049 

33 (Remicade Heavy) D388 0.36 0.010 

  D413 0.11 0.000 

  D400 0.17 0.763 

  D426 0.03 0.347 

  D386 0.10 0.018 
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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 

Percentage Stimulation above Background 0.02%, SEM=0 

Test Antigen Responding Donor %Stimulation ANOVA (p value) 

33 (Remicade Heavy) con’t D425 0.08 0.656 

  D429 0.11 0.044 

  D290 0.06 0.003 

  D405 0.13 0.081 

  D308 0.02 0.072 

  D408 0.03 0.648 

  D390 0.28 0.175 

  D393 0.17 0.019 

  D428 0.93 0.061 

  D422 0.05 0.015 

  D415 0.33 0.000 

  D423 0.06 0.211 

  D401 0.12 0.039 

34 (Remicade Heavy) D388 0.03 0.070 

  D413 0.11 0.085 

  D424 0.09 0.522 

  D400 0.16 0.407 

  D426 0.04 0.136 

  D386 0.05 0.267 

  D425 0.06 0.604 

  D429 0.09 0.076 

  D342 0.04 0.585 

  D410 0.03 0.296 

  D290 0.03 0.012 

  D308 0.05 0.235 

  D390 0.33 0.210 

  D427 0.93 0.375 

  D428 1.09 0.002 

  D422 0.14 0.002 

  D416 0.04 0.638 

  D415 0.03 0.162 

  D367 0.03 0.098 

  D288 0.02 0.288 

  D401 0.04 0.237 

35 (Remicade Heavy) D388 0.18 0.038 

  D386 0.08 0.024 

  D425 0.07 0.637 

  D387 0.04 0.262 

  D429 0.09 0.016 

  D342 0.04 0.239 

  D410 0.07 0.263 
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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 

Percentage Stimulation above Background 0.02%, SEM=0 

Test Antigen Responding Donor %Stimulation ANOVA (p value) 

35 (Remicade Heavy) con’t D290 0.02 0.004 

  D318 0.06 0.002 

  D390 0.13 0.158 

  D427 0.57 0.437 

  D314 0.06 0.528 

  D393 0.05 0.067 

  D428 0.92 0.065 

  D332 0.03 0.322 

  D422 0.18 0.187 

  D416 0.07 0.734 

  D415 0.02 0.407 

  D423 0.11 0.357 

  D401 0.05 0.317 

36 (Remicade Heavy) D388 0.75 0.135 

  D413 0.15 0.011 

  D400 0.34 0.224 

  D404 0.11 0.005 

  D386 0.11 0.063 

  D411 0.14 0.038 

  D425 0.07 0.769 

  D342 0.03 0.779 

  D410 0.40 0.211 

  D290 0.03 0.024 

  D405 0.26 0.191 

  D390 0.02 0.807 

  D393 0.12 0.004 

  D428 0.34 0.148 

  D416 0.21 0.480 

  D415 0.05 0.067 

  D423 0.35 0.436 

37 (Remicade Heavy) D400 0.51 0.261 

  D386 0.10 0.112 

  D411 0.20 0.111 

  D425 0.03 0.525 

  D429 0.08 0.012 

  D342 0.06 0.254 

  D410 0.07 0.231 

  D405 0.09 0.043 

  D390 0.08 0.121 

  D428 0.33 0.111 

  D416 0.03 0.822 
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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 

Percentage Stimulation above Background 0.02%, SEM=0 

Test Antigen Responding Donor %Stimulation ANOVA (p value) 

37 (Remicade Heavy) con’t D423 0.09 0.254 

  D401 0.18 0.200 

38 (Remicade Heavy) D388 0.35 0.073 

  D413 0.03 0.176 

  D424 0.05 0.551 

  D340 0.02 0.393 

  D411 0.03 0.242 

  D425 0.14 0.460 

  D342 0.07 0.621 

  D410 0.03 0.360 

  D405 0.14 0.192 

  D390 0.09 0.772 

  D427 0.47 0.535 

  D428 0.84 0.145 

  D422 0.28 0.252 

  D416 0.18 0.441 

  D415 0.02 0.365 

  D423 0.09 0.391 

104 (Humira Heavy) D388 0.18 0.150 

  D413 0.03 0.148 

  D400 0.50 0.009 

  D404 1.16 0.102 

  D386 0.17 0.261 

  D411 0.90 0.391 

  D308 0.88 0.000 

  D318 0.02 0.124 

  D408 0.06 0.683 

  D427 0.40 0.198 

  D407 0.16 0.000 

  D393 0.64 0.004 

  D428 0.52 0.197 

  D332 0.02 0.579 

  D370 0.21 0.435 

  D365 0.03 0.698 

  D422 0.12 0.497 

  D416 0.22 0.019 

  D430 0.26 0.076 

  D423 0.11 0.127 

  D367 0.14 0.002 

  D401 0.20 0.524 
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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 

Percentage Stimulation above Background 0.02%, SEM=0 

Test Antigen Responding Donor %Stimulation ANOVA (p value) 

105 (Humira Heavy) D388 0.04 0.697 

  D413 0.06 0.063 

  D400 0.33 0.053 

  D404 1.65 0.076 

  D426 0.05 0.101 

  D411 1.15 0.217 

  D429 0.09 0.395 

  D342 0.07 0.492 

  D290 0.08 0.117 

  D405 0.18 0.148 

  D308 1.80 0.000 

  D427 1.02 0.115 

  D407 0.23 0.004 

  D393 1.23 0.000 

  D332 0.03 0.523 

  D370 0.15 0.248 

  D365 0.08 0.087 

  D364 0.02 0.912 

  D369 0.05 0.203 

  D422 0.05 0.612 

  D423 0.05 0.539 

  D367 0.03 0.029 

  D401 0.59 0.217 

106 (Humira Heavy) D413 0.03 0.192 

  D400 0.37 0.002 

  D404 0.13 0.593 

  D411 0.42 0.171 

  D410 0.04 0.068 

  D290 0.03 0.666 

  D390 0.08 0.491 

  D427 1.26 0.045 

  D407 0.19 0.005 

  D393 0.72 0.009 

  D428 0.36 0.353 

  D332 0.30 0.257 

  D370 0.17 0.145 

  D365 0.07 0.270 

  D422 0.18 0.131 

  D416 0.17 0.001 

  D415 0.05 0.256 

  D430 0.09 0.411 
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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 

Percentage Stimulation above Background 0.02%, SEM=0 

Test Antigen Responding Donor %Stimulation ANOVA (p value) 

106 (Humira Heavy) con’t D423 0.23 0.304 

107 (Humira Heavy) D388 0.05 0.617 

  D413 0.07 0.052 

  D424 0.18 0.014 

  D400 1.49 0.060 

  D426 0.05 0.012 

  D411 0.56 0.162 

  D387 0.06 0.131 

  D342 0.11 0.391 

  D290 0.04 0.007 

  D308 0.26 0.059 

  D318 0.11 0.264 

  D427 0.41 0.275 

  D407 0.14 0.004 

  D393 0.14 0.005 

  D365 0.09 0.042 

  D416 0.26 0.192 

  D415 0.10 0.006 

  D430 0.41 0.007 

  D367 0.05 0.011 

  D373 0.02 0.368 

  D401 0.14 0.209 

108 (Humira Heavy) D400 1.59 0.064 

  D404 0.10 0.208 

  D411 0.79 0.430 

  D290 0.06 0.854 

  D308 0.93 0.141 

  D390 0.02 0.963 

  D427 0.16 0.359 

  D407 0.16 0.005 

  D393 1.90 0.004 

  D365 0.12 0.260 

  D422 0.10 0.707 

  D416 0.10 0.000 

  D430 0.19 0.267 

  D423 0.17 0.016 

  D367 0.03 0.008 

  D373 0.05 0.284 

  D401 0.30 0.244 

109 (Humira Heavy) D388 0.08 0.118 

  D413 0.08 0.034 
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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 

Percentage Stimulation above Background 0.02%, SEM=0 

Test Antigen Responding Donor %Stimulation ANOVA (p value) 

109 (Humira Heavy) con’t D424 0.03 0.578 

  D400 0.16 0.817 

  D386 0.02 0.595 

  D411 0.64 0.137 

  D405 0.03 0.302 

  D427 0.13 0.547 

  D407 0.17 0.002 

  D365 0.05 0.554 

  D416 0.21 0.439 

  D430 0.03 0.282 

  D401 0.12 0.499 

110 (Humira Heavy) D388 0.08 0.448 

  D413 0.07 0.008 

  D400 0.64 0.015 

  D426 0.07 0.179 

  D386 0.02 0.676 

  D340 0.03 0.228 

  D308 0.09 0.186 

  D427 0.04 0.877 

  D407 0.09 0.013 

  D393 0.15 0.049 

  D428 0.48 0.335 

  D364 0.02 0.913 

  D422 0.22 0.017 

  D416 0.06 0.033 

  D430 0.06 0.177 

  D423 0.20 0.019 

  D367 0.13 0.000 

111 (Humira Heavy) D413 0.04 0.101 

  D424 0.14 0.365 

  D400 0.31 0.317 

  D411 0.16 0.640 

  D290 0.03 0.127 

  D408 0.07 0.363 

  D390 0.77 0.357 

  D427 0.46 0.062 

  D407 0.16 0.000 

  D393 0.06 0.023 

  D428 0.38 0.235 

  D365 0.07 0.388 

  D422 0.13 0.298 
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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 

Percentage Stimulation above Background 0.02%, SEM=0 

Test Antigen Responding Donor %Stimulation ANOVA (p value) 

111 (Humira Heavy) con’t D367 0.16 0.000 

112 (Humira Heavy) D413 0.06 0.018 

  D400 0.66 0.000 

  D426 0.03 0.314 

  D290 0.05 0.428 

  D308 0.04 0.090 

  D408 0.02 0.382 

  D427 1.07 0.158 

  D407 0.18 0.000 

  D365 0.03 0.520 

  D422 0.14 0.091 

  D423 0.12 0.121 

  D373 0.05 0.091 

113 (Humira Heavy) D388 0.07 0.072 

  D413 0.04 0.245 

  D400 0.11 0.086 

  D308 0.02 0.106 

  D390 0.06 0.400 

  D427 0.36 0.303 

  D407 0.17 0.000 

  D428 0.28 0.156 

  D365 0.09 0.401 

  D422 0.36 0.073 

  D416 1.21 0.432 

  D415 0.02 0.565 

  D367 0.05 0.165 
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