
LETTER

Both rare and common ERAP1 allotypes have
distinct functionality defined by polymorphic
context and are important in AS association
Emma Reevesa, Tim Elliotta, Christopher J. Edwardsb, and Edward Jamesa,1

We read with interest the study by Roberts et al.
indicating that the association between endoplasmic
reticulum aminopeptidase 1 (ERAP1) genotypes and
ankylosing spondylitis (AS) is by common genotypes
rather than rare haplotype combinations (1). The authors
also suggest that the data presented by Reeves et al. (2)
indicated that only “rare” allotypes/combinations are
important in the association of ERAP1 with AS.

However, our data (2) provide prima facie evidence
that common allotypes are functionally relevant andmay
be important in disease. For example, we have shown
that the two common haplotypes discussed in Roberts
et al. (1) (I/*001 and IV/*008/*011) are both hypofunc-
tional (3). When expressed singly or codominantly with
other hypofunctional allotypes, these do not restore sur-
face expression of HLA-B*27:05 expression on ERAP1
knockout fibroblasts (2).

Our work was aimed at understanding the functional
consequences of ERAP1 haplotypes containing combina-
tions of SNPs. From this work, it appears that the context
in which any polymorphism exists within a haplotype may
have profound effects on the whether ERAP1 trims pep-
tides efficiently with all of the consequences that lead
from this situation.We agreewith Roberts et al. that future
functional studies focusing on the K528R variant are likely
to be informative because several laboratories, including
ours, have shown that this variation leads to a reduction in
peptide trimming. However, the extent of this reduction

depends upon the haplotype/allotype on which it occurs
(3, 4). In addition, other variants have an independent
effect on function: for example Q730E, being the only
difference between II/*002 and V, alters the efficacy and
specificity of the trimming function (ref. 5; Fig. 1). In addi-
tion, haplotype I/*001, which has poor trimming function,
contains the SNPs N575 and Q725: variants that in other
contexts rescue trimming function (in R528/N575) (4) and
induce hyperactivity (in Q725/E730) (3), respectively. Fur-
thermore, although haplotype I/*001 has a reduced trim-
ming activity averaged over all substrates, its trimming of
someamino acids is unaffectedand someareovertrimmed
(3). This level of characterization of haplotype trimming
activity will be required to identify those individuals that
might benefit from the therapeutic use of ERAP1 inhibitors.

Roberts et al. (1) point out that the frequencies of
particular combinations are different between both
studies. Because of the smaller number of samples
in our study, the relative frequencies of particular allo-
type combinations may be misrepresentative of the
general population/patient population. Importantly,
although large genetic studies that more accu-
rately describe the population frequencies of ERAP1
haplotypes/allotypes might help diagnosis, assess-
ment of the functional consequence of the combina-
tions identified seems most likely to produce a greater
understanding of AS pathogenesis and direct future
diagnostic tests and treatments.
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Fig. 1. Q730E affects ERAP1 trimming activity and specificity. (A) ERAAP knockout fibroblasts were transfected with II/*002, Q730E, or II/*002-
E320A ERAP1 together with either AIVMK-SHL8 (Top) or LEQLEK-SHL8 (Bottom) and assessed for their ability to stimulate SHL8-specific T-cell
hybridoma B3Z. A representative experiment is shown. (B) The relative trimming activity of Q730E was compared to II/*002 for both
AIVMK- and LEQLEK-SHL8 minigenes. Data was taken from at least six experiments.
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