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Abstract: Using interpretative resources from contemporary recognition theory with a special focus on the 
notion of mediated recognition, this paper discusses the nature and degree of methodological agreement 
as manifested in three twelfth-century dialogues. The first source to be considered was written by Gilbert 
of Crispin, and known as Disputatio Christiani cum Gentili (Disputation of Christian with a Pagan), ca. 
1093. The second source was composed by the Christian convert Peter Alfonsi, whose dialogue Dialogi 
contra Iudaeos (Dialogue against the Jews) was written about 1110. The third source to be considered is 
Peter Abelard’s treatise Collationes, a dialogue with three participants and the narrator, written between 
1127 and 1132. In particular, the paper discusses the role of reason, the principles of argument, and the 
potentially-shared set of rules these dialogues employ, thereby bringing the agreement among conflicting 
parties into focus. In this respect, the novel interpretative approach based on recognition theory also 
differs markedly from the standard reading of apologetic texts, which usually emphasizes conflict and 
disagreement.

Keywords: medieval philosophy, recognition theory, methodological agreement, disputation literature, 
reason

Introduction 

In this paper, we will discuss the nature and degree of methodological agreement as manifested in three 
twelfth-century dialogues. In particular, we will consider the role of reason, the principles of argument, 
and the potentially shared sets of rules these dialogues employ, thereby bringing the agreement among 
conflicting parties into focus.¹ In this respect, our approach differs markedly from standard readings of 

��Thus far the eleventh and twelfth century disputation literature has been studied to some extent, but the interest has 
been focused on the description of general argumentation, on the definition of reason, or on the dynamics of conflict. See, 
for example, Abulafia, Christians and Jews. Our study does not claim to be an exhaustive examination concerning the range 
of reasoning in early medieval dialogues, but attempts to offer three different case studies of the subject. These dialogues 
represent a more positive account of ‘others’ than most of the dialogues of this genre. Although the amicable tone and the quest 
for ‘fairness’ in the argumentation of the dialogues is shared by all, the treatises still represent a literal genre that sought to 
demonstrate the Christian truths. The author mainly wishes to strengthen definite Christian identity and thinking as opposed 
to other beliefs which are devalued in varying respects. The role of the Christian figure is usually to manifest the truth whereas 
the task of the other characters is to consent. For the dynamics of interaction in the apologetical dialogues, see Müllerburg/
Müller-Schauenburg/Wels, “Und Warum”.
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2.4. Library Preparation

The puri�ed DNA was then processed including end repair: A-tailing and barcode
adapter ligation (Next�ex-HT barcodes 228-514174, Next�ex, San Jose, CA, USA). DNA
libraries were then sequenced on Illumina HiSeq 2000.

2.5. ChIP-Seq Analysis

ChIP seq was performed with 40 M effective reads. The ingroup standard deviation
among replicates was set at 10% of the average read density. ChIP-seq tags generated with
the Illumina HiSeq platform were de-multiplexed with the bcl2fastq utility and aligned to
the human reference genome (assembly NCBI37/hg19) using BWA v0.7.10, allowing up
to three mismatches per sequencing tag (default parameters). Peaks were detected using
MACS2 v2.1.1 (tag size = 100 bp; false discovery rate (FDR) <1� 10� 3) from pooled H3K9ac
tags of patients with each individual's input tags as control. Within each pooled sample,
peaks whose termini were within 150 bp were merged into one peak. The MAnorm method
was then used to compare H3K9ac enrichment across the two study groups. MAnorm
took the coordinate of all peaks and aligned reads in both group samples as input. The (M,
A) value of each common peak was then calculated and plotted, where M = log 2 (Read
density in sample 1/Read density in sample 2) and A = 0.5 � log2 (Read density in sample
1 � Read density in sample 2). A robust regression was subsequently applied to the (M,
A) values of all common peaks and a linear model was derived. Finally, the linear model
was extrapolated to all peaks for normalization. For each peak, a p-Value was calculated
to examine the statistical signi�cance (<0.001) of read intensity difference between the
samples from the two groups. The p-value calculation was based on a Bayesian model
developed by Audic and Claverie [ 18]. The value of M describes the log2 fold change of the
read density at a peak region between two samples, and was used for downstream analysis
(i.e., ND vs. T2D). Scatter plots, histograms, and box plots of ChIP-seq data were visualized
using R software. Representative peaks at each gene that had signi�cantly increased
or decreased enrichment were generated by IGV software (GNU LGPL open-source,
http://www.broadinstitute.org/igv (accessed on 28 September 2021), Broad Institute of
MIT and Harvard, Cambridge, MA, USA).

2.6. Statistical Analysis

Statistical analysis of ChIP-seq data was performed by a Welch's test. A Mann–
Whitney test was used for clinical comparison of the patients from the ND and T2D groups.
p < 0.05 were considered to be statistically signi�cant.

2.7. Data and Resource Availability

Data presented in this manuscript are available upon reasonable request to the cor-
responding authors, with the exception of sensitive data according to current GDPR
regulations.

3. Results
3.1. Genome-Wide Distribution of H3K9ac in Atherosclerosis Patients with T2D

To study the role of H3K9ac in atherosclerosis patients with T2D, we pro�led the
genome-wide enrichment of H3K9ac by ChIP-seq in the PBMCs collected from patients
with T2D ( n = 8) or without T2D (ND, n = 10), all with advanced atherosclerotic dis-
ease. The H3K9ac peaks in each group were detected by the MACS2 peak calling method
(FDR < 1 � 10� 3). Differential peak enrichment was evaluated by assessing the enrich-
ment of the corresponding region in individual samples. ChIP-seq peak calling detected
23,394 peaks in subjects without T2D and 13,133 peaks in subjects with T2D (Figure 1A).
The difference in detected peaks indicates an overall decrease in the total number of H3K9ac
peaks in T2D, which suggests a downregulation of H3K9ac in the T2D condition. There are
12,380 peaks common to both ND and T2D individuals (Figure 1B). When the constitutive
peaks are compared to the remaining peaks in the T2D group, around 6% (753 peaks) of
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Figure 1. Cont.
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Figure 1. H3K9ac is redistributed in atherosclerosis patients with T2D. ( A) Bar plot of total number of H3K9ac peaks.
(B) Venn diagram of peak overlapping between ND (red) and T2D (blue). ( C,D) H3K9ac enrichment at (C) TSSs (� 1 kb) of
constitutive peaks; (D) TSS (� 1 kb) where no peak was detected.

Individual heterogeneity could potentially impact variable peaks; therefore, to ensure
that the observed trends were statistically signi�cant, for each peak detected in ND or T2D
individuals, we quanti�ed the corresponding area under the curve in each patient and
compared it with both ND and T2D groups. When comparing ND with T2D, we detected
80 peaks with a signi�cant increase and 405 peaks with a signi�cant decrease in H3K9ac
with T2D ( p < 0.05, Welch's t test; Figure 2A,B).

3.3. H3K9ac-Enriched Genomic Regions in T2D Coincide with Genetic Loci Associated with T2D
and Type 1 Diabetes (T1D)

We then mapped and pro�led T2D H3K9ac enrichment in annotated genomic regions.
A comparison of ND and T2D H3K9ac enrichment revealed 181 genomic regions unique to
T2D (top 10 loci displayed in Tables 2 and 3; full gene list presented in Table S1). About
69.5% of the differentially enriched regions fall into intergenic regions; 24.2% in introns;
4% upstream and 0.8% downstream of the TSS; and 1.5% in exons (Figure 3A). Among
these genes, 118 displayed increased (Tables S1 and S2) and 63 showed decreased H3K9ac
enrichment in T2D (Table 3 and Table S1). Representative UCSC Genome browser track
views of H3K9ac changes are presented in Figure 3B–G (B–D: increased H3K9ac; and E–G:
decreased H3K9ac in T2D). The transcription factor 7-like 2 (TCF7L2)polymorphism at
rs7903146 is known to be highly associated with an increased risk for T2D from multiple
large population studies [ 19]. Here, we detected TCF7L2rs7903146 as one of the loci with
the most highly increased H3K9ac enrichment in T2D (Table 2 and Figure 3D). Surprisingly,
severalHLA genes were also identi�ed among the most altered H3K9ac enrichments in T2D,
including HLA-A, HLA-B, HLA-C, HLA-DRB1, HLA-DRB5, HLA-DQA1 and HLA-DQB1
(Table S1 and Figure 3).
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Table 2. Top genetic loci with increased H3K9ac enrichment in atherosclerosis patients with T2D.

Gene Symbol Peak Start Peak End M_Value_Rescaled A_Value_Rescaled � log10 (p-Value)

LOC100631378 38327931 38328189 � 5.49 2.11 7.14
HCG4B 1188949 1189493 � 3.34 3.92 8.81
CHRM2 136684799 136685143 � 2.74 4.82 11.19

LOC349160 136684799 136685143 � 2.74 4.82 11.19
TCF7L2 114757868 114758883 � 2.66 18.27 Inf
HLA-C 2586205 2587065 � 2.33 4.88 8.52

CATSPERB 92107659 92108000 � 2.29 3.56 3.46
CECR2 18024490 18024867 � 2.25 5.16 9.75
XKR6 10790323 10790692 � 2.17 4.20 4.48
DPP6 154129998 154130240 � 2.15 4.10 4.27

Table 3. Top genetic loci with decreased H3K9ac enrichment in atherosclerosis patients with T2D.

Gene Symbol Peak Start Peak End M_Value_Rescaled A_Value_Rescaled � log10 (p-Value)

GPSM3 3630151 3630907 5.33 2.66 Inf
RNF5P1 3616969 3617540 5.17 2.58 Inf
RNF5 3616969 3617540 5.17 2.58 Inf
APOM 3129514 3130353 4.78 2.39 Inf
BAG6 3129514 3130353 4.78 2.39 Inf
HCP5 2940084 2941136 4.21 2.10 5.72

SERF1B 70195996 70198315 4.03 2.02 5.18
SERF1A 70195996 70198315 4.03 2.02 5.18

ATP6V1G2-
DDX39B

2888815 2890051 3.83 3.50 10.29

DDX39B 2888815 2890051 3.83 3.50 10.29

Figure 3. Cont.
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Figure 3. H3K9ac-enriched genomic regions in T2D. (A) Genomic region distribution of H3K9ac enrichment in T2D. ( B–G)
Representative UCSC Genome browser track views of H3K9ac changes in respective genes.

3.4. Regions of H3K9ac Changes Are Enriched for T2D Single-Nucleotide Polymorphisms (SNPs)

Genome-wide association studies (GWAS) in large population studies have led to
the discovery of T2D-associated genetic variants loci, e.g.,PPARG and TCF7L2[20,21].
The identi�ed T2D SNPs are often located in non-coding regions and may colocalize with
enhancers and promoters that are subject to epigenetic regulations. Since H3K9ac has
been shown to be one of the major enhancer-associated chromatin modi�cations [ 22], we
aimed to explore the overlap between the H3K9ac enrichment changes that we identi�ed
in T2D and the T2D SNPs that emerged from GWAS. To study this, we retrieved the GWAS
summary statistics from the DIAGRAM [ 23]. We applied INterval enRICHment analysis
(INRICH), an interval-based GWAS analysis tool, to map SNPs with their overlap regions
of H3K9ac changes. Notably, we found signi�cant associations between the T2D-speci�c
H3K9ac enrichment that we identi�ed and the T2D and T1D SNPs (Table 4). The most
signi�cant SNP loci are at rs7903146 in TCF7L2(p = 2.45E-39); andHLA SNPs including
HLA-B (p = 0.0004), HLA-DQB1 (p = 0.0006), HLA-DRB1 (p = 0.001), HLA-DRB5 (p = 0.01)
and HLA-DQA1 (p = 0.02) (Table 4). These data underscore the signi�cant association of
H3K9ac changes in T2D with the GWAS SNPs. This relationship reinforced the biological
relevance of epigenetic changes to the genetic factors impacting T2D.

3.5. Functional Pathways Related to T2D-Speci�c H3K9ac Enrichment Changes

We next examined the functional pathways related to T2D-speci�c H3K9ac enrichment
changes. Categories of genes showing signi�cantly increased or decreased H3K9ac (p < 0.05,
Welch's t test) in T2D included pathways related to a response to allograft rejection, cell
adhesion molecules, ErbB signaling, T1D, autoimmune thyroid disease, graft-versus-host
disease, endocytosis, antigen processing and presentation, Wnt signaling pathway, etc.,
the majority of which are linked to immune responses (Table 5 and Table S3). It has been
suggested that hyperglycemia and oxidative stress in diabetes may accelerate the devel-






