MONOCLONAL ANTIBODIES IN IMMUNODIAGNOSIS AND IMMUNOTHERAPY

Volume 35, Number 1, 2016
Mary Ann Liebert, Inc.
DOI: 10.1089/mab.2015.0054

OX130 Monoclonal Antibody Recognizes Human
SIRPB1 but Cross-Reacts on SIRPa from One Allele

Deborah Hatherley, Marie-Laure Aknin, and Neil Barclay

The SIRP family of myeloid-paired receptors are characterized by having both activating and inhibiting
members with extracellular regions that are relatively similar. Making good reagents to these receptors is not
straightforward, particularly as they are relatively polymorphic. We describe the production of a monoclonal
antibody (MADb) called OX130 that recognizes both common alleles of the human activating SIRPB1 receptor
but also cross-reacts with one of the common alleles of the inhibitory human SIRPo receptor. Thus one might
get different outcomes when this MAb is used in assays from different individuals and shows the importance of

characterizing SIRP MAbD in this way.
Introduction

AIRED RECEPTORS ARE GROUPS of closely related mem-

brane proteins found at the surface of NK cells and
myeloid cells.""? They are characterized by containing at
least one member that can give inhibitory signals; this is
usually created by the recruitment of phosphatases through
immunoreceptor tyrosine-based inhibition motifs (ITIM) in
their cytoplasmic regions and at least one other member that
can give activating signals through the association with an
adapter such as DAPI12 that contains immunoreceptor
tyrosine-based activation motifs (ITAM) that can recruit ki-
nases. The SIRP family consists of three members with three
Ig-like domains: SIRPa gives inhibitory signals, SIRPJ1
gives activating signals, and SIRPy probably does not sig-
nal.®) In addition there are some more distantly related pro-
teins with different numbers of extracellular domains.” Like
many paired receptors, these proteins are diverging rapidly in
evolution with most sequence differences in the N-terminal
domain. There are two common alleles of SIRP« that differ
markedly in sequence (13 differences in their N-terminal
domains) and two SIRPB1 (12 differences). Thus reagents
that are specific for each class of proteins are not straight-
forward to produce. In this report, we describe the production
of the OX130 MAb that recognizes both common alleles of
SIRP1 but also binds one SIRPa1 allele.

Material and Methods
Production of SIRP$1 MAb

Recombinant human SIRPB1 protein comprising three ex-
tracellular immunoglobulin superfamily (IgSF) domains
(termed SIRPB1(1) with accession numbers NP_006056, res-

idues 1-360) with a C-terminal STRHg tag was expressed us-
ing the pEE14 vector in the CHO Lec3.2.8.1 cell line.
Recombinant SIRPB1(1) was purified by nickel affinity chro-
matography and used to immunize mice. Monoclonal anti-
bodies were produced by standard procedures using the NS1
cell line. The MAbs were screened by ELISA on recombi-
nant SIRP proteins, and those reactive with SIRP1 were
cloned. One clone OX130 (mouse IgG) that also labeled
SIRPPI cells by flow cytometry was characterized in detail by
surface plasmon resonance analysis using a BIAcore™ 3000
(GE Healthcare, Little Chalfont, UK), employing previ-
ously described methods.” For this analysis, the SIRP pro-
teins were expressed as three domain constructs together with
rat CD4d3+4 as an antigenic tag to enable binding to a rat

TaBLE 1. OX130 MAB Brocks CD47
BinDING TO SIRPa(1)

Level of CD47
Protein immobilized CD47 binding post
immobilized protein binding  OX130 injection
SIRPa(1) 862 154 22
SIRPo(10) 956 280 247
SIRPB1(1) 1036 15 2

BIAcore analysis showing response units (RU) of three SIRP
proteins immobilized via their CD4 tag. RU values for CD47 passed
over the proteins are shown. OX130 MAb was then passed over and
CDA47 passed over again. Specific binding responses were calculated
by subtracting RU obtained for the immobilized control protein rat
CD4 domains 3 and 4. The OX130 MAb gives almost complete
inhibition of CD47 binding to SIRPwa(1) but has no effect on
SIRPa(10), to which it does not bind (see Fig. 1). SIRPB1(1) shows
minimal binding of CD47 as expected.
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FIG. 1.

Analysis of OX130 MAD binding to SIRP proteins by SPR. Overlay of specific binding traces showing OX130

bound well to both alleles of SIRPB1 but only one allele of SIRPx(1). There is some weak transient binding to SIRPYy.
Immobilization levels of SIRP proteins shown are SIRPa(1) 862 response units (RU); SIRPx(10) 956 RU; SIRPB1(1) 953
RU; SIRPB1(2) 999 RU; and SIRPy 1129 RU. Bar indicates where OX130 was passed over flow cell. Background signal
determined on a control CD4 flow cell was subtracted from all traces. SPR, surface plasmon resonance.

CD4 MADb (OX68) that had been immobilized on the BIAcore
CMS chip (Table 1). The SIRP proteins tested were the SIRPa.
variants (1) and (10), as described previously,(@ SIRPf1 pro-
teins (accession nos. NP_006056 and CAI21700), and SIRPy
(accession no. NP_061026), as described previously.”” Ap-
proximately 1000 response units (RU) of each recombinant
SIRP protein were immobilized, including rat CD4 as a neg-
ative control protein. Human CD47 at 22 uM (prepared as
described earlier'™) was passed over the immobilized proteins,
followed by OX130 MAb and by CD47 again to see if OX130
MAD binding prevented CD47 binding to SIRPo.

Results and Discussion

OX130 MADb recognizes human SIRPf 1

ELISA results showed that OX130 MAb bound recombi-
nant SIRPB1 (both alleles) but not SIRPa (only allele (10)
was tested—see below) or SIRPy (data not shown). In order
to give a more quantitative comparison of the reactivity of

0X130, the MAb was tested for binding using surface plas-
mon resonance (SPR) to various SIRP proteins that had been
immobilized to a BIAcore chip through a CD4 tag with an
overlay of the BIAcore traces (Fig. 1).

The OX130 MAb recognized both common alleles of
SIRPB1 but not SIRPy. However it reacted with one of the
two common alleles of SIRPa but not the other. This binding
prevented the subsequent binding of CD47, showing that the
binding site of the MAD is in the N-terminal domain near the
ligand binding domain.”® Examination of the amino acid
sequences of the SIRP domain 1 illustrated the many dif-
ferences between the SIRPa alleles and SIRPP1 alleles
(Fig. 2). One region that might be important in the specificity
of OX130 is around residue 99 where the sequence is iden-
tical in the three SIRPs that bind OX130 but different in the
other two SIRPs. Most SIRP reagents have not been tested on
all these proteins so it is possible that other reagents may give
different effects according to the alleles of SIRPa and
SIRPB1 present in an individual or indeed in a cell line.

Al A2 Bl B2 C C
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SIRPa (1) E‘.ELQEIQP AGEHARLECEEAT S LEP VG P IS WF RGEVGEISRELIYNQKEGHFPR
SIRPa (10) [AELPAeVERe}S alelE SN Th8g(e TSLPVGPWFRGHGRELIYNQKEGHFPR
SIRPB1L (1) EQIELOYIOP A LI TSs LiP v PN WF RGIGINESREL IYNQKEGHFPR
SIRPP1 (2) |AEIBRVELe}] AL chR TS LEP VG P WF RGLGETGREL I YNOKEGHF PR
SIRPY EIHELONMIQP Pl chRiTs L ver fBlwr RGP REL TYNQKEGHF PR
SIRPa (1) ITPADEIGTYYCVKFRKGS[ZPPLJEFKS GE
SIRPa(10) I1TPADNGTYYCVKFRKGSPEBEIEFKSGh
SIRPP1 (1) I1TPADIGTYYCVKFRKGS DIAJEFKS G
SIRPP1 (2) ITPADINGTYYCVKFRKGS SR EFKSGh
SIRPY ITPADMGTYYCVKFRKGSEERRIEFKSG

FIG. 2. Sequence alignment of IgSF V-like domain of the SIRP-paired receptor family. Positions of the beta strands are
represented by arrows as determined by the crystal structure of SIRPa(1). Identical residues are highlighted in black, and
residues that are identical in at least three sequences are bold. Alignment was generated using ESPript 3.0 Web Server

(http://espript.ibcp.fr).
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