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Abstract

Type 1 diabetes is an autoimmune disorder characterized by progressive destruction of insulin
secreting 3 cells of the pancreas, in which CD8* T cells play a critical role. The diversity in the HLA
alleles expressed among various racial and ethnic groups leads to great variability in antigen
presentation and recognition by CD8" T cells in the context of MHC class | molecules. To date,
studies aimed at identifying disease relevant antigenic epitopes have focused on using mice
transgenic for HLA-A*0201, a common allele, particularly among Caucasians. We present HLA
class I typing data from 88 type 1 diabetic children at the Children’s Hospital at Montefiore, where
the patient population is ethnically diverse but largely minority. When categorized into the HLA
supertypes A2, A3, B7, and C1, 77% of those studied belong to at least 1 supertype, and of these,
65% do not belong to the A2 supertype, which is the supertype represented by the HLA-A*0201
allele. These results support the need for studies using HLA transgenic mice expressing MHC
molecules representative of a variety of HLA supertypes, particularly when searching for antigenic
epitopes applicable for study among largely urban, minority pediatric populations.
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INTRODUCTION

There are over 14,000 new cases of type 1 diabetes diagnosed in the United States each year,
the majority of which are in young children. Although the initiating factors underlying the
autoimmunity causing this disease have not been elucidated, it is clear that T cells are involved
from the very early phases of inflammation. Specifically, CD8* T cells are vital to the
development of disease, as evidenced by the lack of diabetes development in mouse models
deficient in these T cells.!

Identification of disease relevant antigenic epitopes is critical for the development of trials
aimed at establishing tolerance. Given the various limitations encountered in direct human
investigations, HLA transgenic NOD mice expressing human class | MHC molecules serve as
excellent animal models for study. In the case of HLA-A*0201, B cell peptides recognized by

Address for correspondence: Teresa P. DiLorenzo, Department of Microbiology and Immunology, Albert Einstein College of Medicine,
1300 Morris Park Ave., Bronx, NY 10461. Voice: 718-430-2014; fax: 718-430-8711; dilorenz@aecom.yu.edu.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Antal et al.

Page 2

T cells in HLA transgenic NOD mice? have recently been shown to also be targeted by T cells
in type 1 diabetic patients.® These findings have confirmed that islet specific antigens
recognized by T cells and presented in the context of human MHC molecules in HLA transgenic
NOD mice are highly relevant for studies in patients with type 1 diabetes. Therefore, knowledge
of the HLA types of various populations is key in tailoring appropriate investigational and
therapeutic trials. However, HLA class | alleles are tremendously diverse, with 489 HLA-A,
830 HLA-B, and 266 HLA-C alleles identified to date.* Yet despite this large diversity, and
the differences in gene expression among the various races and ethnic groups, most studies
have focused solely on epitope identification using mice transgenic for HLA-A*0201. The
allele frequency of HLA-A*0201 is nearly 50% among Caucasians in the U.S., but only 20%
and 34% among African American and Hispanic individuals, respectively.?

We set out to characterize the HLA class | alleles present in a largely minority population of
type 1 diabetic children at the Children's Hospital at Montefiore, and to evaluate whether
investigations focusing on antigens discovered using HLA-A*0201 transgenic mice alone are
sufficient for translational studies in this group.

MATERIALS AND METHODS

RESULTS

Blood samples from 88 children with type 1 diabetes treated at the Children's Hospital at
Montefiore were collected. All of the children were thin, had acute onset of symptoms, and
have required ongoing insulin therapy. Low-resolution typing of HLA-A, -B, and -C, followed
by high-resolution typing of most of the HLA-A*02 alleles, was performed at the Children's
Hospital of Pittsburgh Histocompatibility Center under the direction of Dr. M. Trucco. Due to
the use of primarily low-resolution typing, certain alleles had multiple potential identities. If
only one of the potential alleles was considered common and well-documented (CWD) in the
U.S.,4 the patient was assumed to be carrying this CWD allele. If more than one of the potential
alleles was CWD, the allele was deemed not identifiable and was not used in subsequent
analysis. Non-CWD alleles have extremely low frequencies and are unlikely to be found in a
significant number of unrelated subjects.# The identified alleles were then grouped as
appropriate into the three well-characterized HLA-A or -B supertypes A2,% A3,” and B7,8 or
the HLA-C supertype C1.% HLA supertypes are designations aimed at grouping alleles that are
known or predicted to bind similar antigenic peptides.5: 7 The HLA-C1 supertype was defined
by bioinformatic methods rather than by peptide binding.® For our analysis, we included within
the C1 supertype only those alleles predicted to be members based on two separate
bioinformatics strategies.

We identified 22 different HLA-A alleles, 45 different HLA-B alleles, and 17 different HLA-
C alleles in our group of 88 children with type 1 diabetes. Although HLA-A*0201 was one of
the most common alleles identified, only 16 of the 88 patients (18%) were positive for this
allele. Of the 88 children, 27% (24) had an allele belonging to the HLA-A2 supertype (Fig. 1),
of which HLA-A*0201 is a member. Twenty-two percent (19) had an allele belonging to the
A3 supertype, 22% (19) an allele belonging to the B7 supertype, and 47% (41) an allele
belonging to the C1 supertype. Seventy-seven percent of patients (68) belonged to at least 1
supertype, and 32% belonged to at least 2 supertypes. Of children belonging to at least 1
supertype, 65% (44) belonged to one other than A2, the supertype represented by the HLA-
A*0201 transgenic mouse. Due to the limitations of low-resolution typing, 23% (43/176) of
the HLA-A and HLA-B, and 47% (83/176) of the HLA-C alleles were not identifiable. As
some of these alleles would have fallen into one of the four supertypes, our total of 77%
belonging to at least one supertype is an underestimation. Thus, antigen-based diagnostic or
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therapeutic strategies that consider all four supertypes could potentially provide greater than
77% population coverage among our patients.

DISCUSSION

The pediatric population in the Children’s Hospital at Montefiore diabetes clinic is a diverse,
largely urban group of approximately 400 diabetic children, 75-80% of whom are classified
as type 1. Our study group, which was 51% Hispanic, 32% African American, 15% Caucasian,
and 2% Asian, was representative of this diversity.

In our laboratory, we have identified disease relevant antigenic epitopes of insulin and IGRP
using NOD mice transgenic for HLA-A*0201.2: 10 However, based on the results reported
here, epitopes discovered using only HLA-A*0201 transgenic mice would exclude the 65% of
diabetic children who fall into a supertype other than A2. In our population, and others with a
similar demographic, studying alleles representative of other supertypes would make results
much more applicable. For this reason, we have recently embarked on a similar antigen
discovery program, but now using NOD mice transgenic for HLA-A*1101, HLA-B*0702, or
HLA-Cw*0304. These alleles are representative of the HLA supertypes A3, B7, and C1,
respectively. We have identified multiple antigenic epitopes in these mice (Z. Antal, J. C.
Baker, P. Santamaria, T. P. DiLorenzo, unpublished data), and are in the process of testing for
reactivity to these epitopes in our diabetic patients having alleles that are members of the
corresponding HLA supertypes. Given the results presented here, our findings will be highly
relevant to our group of diabetic children, as well as others having similar HLA representation.

In summary, in a population of type 1 diabetic children with a demographic similar to that at
the Children's Hospital at Montefiore, the identification of MHC class | restricted antigenic
epitopes should involve studies of HLA alleles belonging to multiple class | supertypes, given
the great diversity and percentage of children belonging to supertypes other than A2.
Furthermore, although close to 50% of Caucasians express an allele belonging to the A2
supertype, greater coverage of even a Caucasian population will be obtained if multiple
supertypes are considered.’
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Figure 1.

Categorization of the HLA supertypes of 88 type 1 diabetic children from an urban children's
hospital. The percent of children possessing an allele belonging to each of the class | supertypes
A2, A3, B7, and C1 is shown. As indicated, 77% belong to at least one of these supertypes.
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