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against tumor progression

Abstract

HLA-E is overexpressed in tumor tissues and shed into
the circulation. Two alleles (HLA-E*01:01 and HLA-E*03:01)
are common among different ethnic groups. They interact with
inhibitory receptors (NKG2 and CD94) present on NK cells and
subsets of cytotoxic T cells (CTL), and inhibit their cytotoxic
capabilities. The beneficial impact of CTL tumor infiltration is
neutralized in the cancer patients with strong HLA-E expression.
When HLA-E expression is low the tumor CTL infiltration is
associated with better survival. Immunotherapies to mask HLA-
E on tumor cell surface with HLA-E restricted (monospecific)
mAbs would be beneficial. Commercial anti-HLA-E mADbs (e.g.
MEM-E/02 and 3D12) are not specific for HLA-E for they cross-
react with HLA-I antigens. There is a need to document
monospecificity of anti-HLA-E mAbs by examining their
affinity to HLA-la alleles and by inhibition of their binding to
HLA-E with HLA-E restricted peptide sequence(s) that also
contains CD94 and NKG2a binding sites. Possibly, HLA-E
restricted mAbs (e.g. TFL-033/-034/-73/-74/-145) together with
a polyreactive mAb (e.g. MEM-E/02, TFL-006/-007)) can be
used to distinguish the phenotypic expressions of HLA-E during
tumor progression. The incidence and intensity of HLA-E-
restricted staining in the early stages, in poorly or non-
differentiated and non-nodal lesions and in diffuse gastric
carcinoma is much greater than that of polyreactive anti-HLA-E
mAbs. MEM-E/02 failed to stain diffuse carcinoma consistently
while TFL-033 showed strong reactivity. Interestingly, HLA-E
restricted mADbs are also trigger the proliferation of non-activated

and activated CTLs. Therefore, the monospecific anti-HLA-E
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mADb can serve as a double-edged sword to fight cancer. They
have potential to bind to HLA-E restricted epitopes recognized
by CD94 and NKG2A and block their interaction with HLA-E to
restore the cytotoxic capabilities of NK cells and CTLs. In
addition, the HLA-E restricted mAbs can simultaneously induce
proliferation of both activated and unactivated CD8+ cytotoxic T

cells.
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1.0.  Introduction

Human Leukocyte antigen-E (HLA-E)
is a non-classical HLA belonging to the major
histocompatibility complex (MHC) family in
humans. The MHC consists of several genes
located on chromosome 6 (6p21.31) [1, 2].
The MHC class | and class Il genes generate
HLA. Both HLA-I and-Il proteins occur as
trimeric complexes on normal cells. HLA-I
consists of an HLA heavy chain polypeptide
(HC), B2m and a peptide. Activated immune
cells (T and B lymphocytes in particular) and
human cancer cells may express HLA
p2m [3-7]. HLA-II

consists of two heavy chain polypeptides and

molecules without
a peptide. HLA class | is divided into highly
polymorphic classical HLA-la (HLA-A, with
3913 alleles & 2747 proteins, HLA-B with
4765 alleles & 3465 proteins, and HLA-Cw
with 3510 alleles & 2450 proteins) loci in
contrast to less polymorphic non-classical
HLA-Ib loci [8].
HLA-Ib molecules, which include HLA-E,
have a strikingly restricted tissue distribution
[9-11].

In contrast to HLA-Ia,

Though HLA-Ib trimers bind to
peptides for antigen presentation similar to
HLA-Ia, they are proven to be associated with
immunomodulatory functions associated with
killer (NK) cells,

dendritic cells, naive/effector

natural macrophages,

T and B

3

December 2017

lymphocytes and antibodies [12-13]. They
activation inhibition
by
including CD94/NKG2, Ig-like transcript 2
(ILT2), Ig-like transcript 4 (ILT4), KIR2DL4,
and CD160 [14]. Among the different HLA-
HLA-G has

extensively investigated and is found to be

elicit or signaling

cascades interacting with receptors

Ib  molecules, been more
represented by 54 alleles and 18 proteins [15].
HLA-F is less studied, and it is currently
found to be represented by 22 alleles and 4
proteins. HLA-E is represented by 25 alleles
and 8 proteins. In order to have a better
understanding of the individuality of HLA-E,
its role in tumor progression and the role of
anti-HLA-E antibodies in immunodiagnosis
and immunotherapy, a holistic perspective of
all of the HLA-Ib molecules are presented.

11  HLA-G

The alternate splicing of the HLA-G
primary transcript generates seven different
mMRNAs and encode the same number of
isoforms. They include four membrane-bound
(HLAG1, G2, G3 and G4) and three soluble
proteins (HLA-G5, G6 and G7) [16]. The
alternative splicing is directly related to the
production of soluble and truncated proteins,
and the expression of a specific HLA-G
isoform will depend on the cell type and

location [17-19]. The extracellular structure
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of HLA-G1 and HLA-GS5 is identical to other
HLA-I trimers. The other isoforms can be
dimers with or without p2m or presenting
peptides [20, 21]. HLA-G1 and HLA-G5 are
found in healthy tissue, and there is also a
shed soluble HLA-G1 isoform. This shedding
is dependent on metalloproteinase activity, at
the post-translational level, and it is regulated
by different levels of nitric oxide
concentration and the activation of Tumor
Necrosis Factor — alpha/NFkB [22, 23]. The
HLA-G is capable of forming dimers, which
show higher affinity and slower dissociation
rates, compared to the monomers [24, 25].
The dimerization of HLA-G is a result of the
presence of two unique cysteine residues,
located in position 42 of the alpha-1 domain
and in position 147 of the alpha-2 domain
[24]. The HLA-G molecules have the same
capability to bind inhibitory receptors, just
like the HLA class | molecules [26-28]. Three
HLA-G  receptors are
immunoglobulin-like 2 (ILT2)
(CD8 5j/LILRB1), ILT4 (CD85d/ LILRB2)

and the Kkiller cell

well known

transcript

immunoglobulin-like
receptor (KIR) 2DL4 (CD1 58d) [26-28].
Soluble HLA-G was shown to inhibit
different immune-cell populations. The
interaction of HLA-G with immune effector
cells is mediated by ILT2 on T cells, B cells,

NK cells and antigen-presenting cells (APC),
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by ILT4 on APC (myeloid cells), by
KIR2DL4 on T cells and NK cells, and by
CD160 on T cells, NK cells and endothelial
cells [29, 30].

1.2. HLA-F

HLA-F has 22 alleles, encoding 4 proteins
that are known to exist [15]. Unlike HLA-Ia,
it has an
Although HLA-F associates with f2m [32],

no information

intracytoplasmic domain [31].

is available on peptide
presentation. HLA-F also occurs in
circulation as SHLA-F [33] as in other sHLA-
I molecules. HLA-F expression is
upregulated by IFN-y. HLA-F expression is
also inducible by nuclear factor kB (NFkB)
through the kB1 site of enhancer A, located in
the proximal promoter region [34]. No cell-
surface expression of HLA-F is observed on
any of the resting T-cell, B-cell, or NK-cell
subsets despite the presence of intracellular
HLA-F [35]; however, it is upregulated on
activated lymphocytes [35]. The intracellular
expression of HLA-F is independent of
lymphocyte activation, but surface expression
Is promoted upon activation. Only T memory
cells but not regulatory T cells express HLA-
F upon activation. The HLA-F molecule is
known to bind to the surface of monocytes
[36] and to a subpopulation of CD19+ B cells,

but not to CD56+ NK cells or CD3+ T cells.
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HLA-F was shown to bind to ILT2 and ILT4
receptors [36, 37]; however, the interaction
with ILT2 and ILT4 was only partially
inhibited by monoclonal antibodies (mAbs)
specific for ILT2 and ILT4. So HLA-F may
also interact with other receptors expressed on
B cells and monocytes [37]. HLA-F may also
dimerize or combine with p2m-free HLA-la
to present exogenous peptide and/or to
interact with NK cells [15, 38-40].

1.3. HLA-E

HLA-E is expressed in most tissues at
low levels. Although more than 15 alleles are
known to exist, only two are extensively
distributed in different ethnic groups [41].
Both alleles differ in only one amino acid at
the peptide binding region at position 107
[42-44]; in HLA-ERY"  (HLA-
E*01:01) is replaced by Glycine in HLA-
E®% (HLA-E*03:01) [45]. Such exchange
between the two amino acids at position 107,

Arginine

renders differential thermal stability when the
bind to the same peptide, resulting in a more
stable expression of HLA-E*01:03 on the cell
surface compared to HLA-E*01:01 [44].
Higher thermal stability also potentially
influences the half-life of the molecule.
HLA-E*01:01 and HLA-E*03:01 bind to
different restricted sets of peptides. The

cellular origin of the peptides are diverse.
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They include peptides derived from both
nuclear as well as from cytosolic proteins.
The role of HLA-E is to present peptides
derived from HLA-la signal sequences
(leader peptides), heat-shock protein (Hsp-

60), human cytomegalovirus, Hepatitis C

virus, Human Immunodeficiency virus,
Eptein Barr virus, Influenza virus,
Salmonella  enteric and  Mycobacterium

glycoproteins to T-lymphocytes [46] A
typical example of some of the peptides are
shown in Table 1 [47].
extensive list of the peptide ligands of HLA-E

Recently, a more

alleles was presented elsewhere [48].

2.0  Factors influencing the expression
of HLA-E on Human cells

HLA-E can be

overexpressed in the tissues and shed into the

Most importantly,

tumor microenvironment and circulation as
soluble HLA-E (sHLA-E) [49-55]. The
SHLA-E is capable of inducing autoantibodies
in humans. An early report on the expression
of HLA-E in human cancer has focused on
the expression of HLA-E gene in two human
embryonic and extraembryonic tumor cell
lines, the teratocarcinoma Tera-2 stem cells
and the human choriocarcinoma cell line Jeg-
3, derived from fetal trophoblasts [56, 57]. It
was noted that HLA-E is not significantly
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transcribed in either cell line; however, the
transcription of HLA-E was up-regulated after
treatment with IFN-I in Tera-2 cells, while
the HLA-E gene in Jeg-3 cells remained
The HLA-E
ubiquitously expressed in another tumor cell
line (JAR) of trophoblast origin, while HLA-
la genes required a demethylation agent for

unresponsive. gene is

their transcriptional activity [58, 59]. In

examining the molecular  mechanisms
involved in the IFN-r-induced transcription of
the HLA-E genes, it was noted that IFN-I
induced transcription of the HLA-E gene is
distinct from that of other HLA-I genes [60].
In lymphoblastoid cell line (LCL)
721.221, cellular expression of the HLA-E
gene was observed, but surface expression
was lacking [61]. However, when a nonamer
peptide derived from the signal sequence of
HLA-A2 was bound to LCL, 721 221 cells, it
promoted HLA-E surface expression without
increasing the level of HLA-E heavy chain
synthesis. Characterizing the peptide bound to
HLA-E,

consisting

it was noted that the peptide

of nine amino acids with
methionine at position 2 and leucine in the
carboxyl-terminal positions may facilitated
the cell surface expression of an HLA-E
These

characteristics of HLA-E binding peptides are

trimer. amino acid  sequence

shown in Table 1. Signal peptides derived

6
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from certain HLA-B proteins with threonine
in position 2 only marginally up-regulated
HLA-E surface expression in 221 cells. An
examination of HLA-E peptide binding in the
TAP negative cell line 334 indicated that
peptide binding to HLA-E was dependent on
This study
establishes that the formation of a trimeric

a functional TAP heterodimer.

complex composed of heavy chain, f2m and
peptide ligand is a prerequisite for its efficient
transport to the cell surface. The afore-
mentioned observations indicate that HLA-E
binds to the leader peptide derived from the
polymorphic HLA-A, HLA-B and HLA-C.
The peptide binding stabilizes the HLA-E and
enables migration to the cell surface. A
functioning TAP is required to transport these
peptides into the endoplasmic reticulum,
where they can interact with HLA-E. Down-
regulation of HLA-A, HLA-B and HLA-C
production or inhibition of TAP may prevent
stabilization of HLA-E by the leader peptide.
When HLA-E does not reach the cell surface
and the tumor cell is susceptible to lysis by
NK The
underlying this function of HLA-E is also

cells. molecular mechanisms

revealed by crystallographic studies of the
structure of HLA-E [62].
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3.0 Immunomodulatory role of HLA-E
3.1.  Dynamics of HLA-E binding to
CD94/NKG2A inhibitory receptors of NK
& T cells.

HLA-E interacts with NK cells and
subsets of T cells [63-66]. These cells express
a potentially functional receptor complex,
known as NKG2 and CD94. Depending on
the nature of the NKG2
NKG2/CD9%4 complex performs
either inhibitory (e.g., NKG2A/ CD94) or
Iytic (e.g., NKG2C/CD94) roles [67, 68].
HLA-E presents HLA-I

isoform, the

receptor

leader sequence
peptides [69]. The presentation of such
peptides to the NKG2A/CD94 heterodimer
inhibits NK cell-mediated lysis. For example,
the HLA-G leader peptide (VMAPRTLFL)
bound to HLA-E is shown to exhibit a
several-fold of increase in binding affinity to
NKG2A/CD94 compared to NKG2C/CD94
[70].  Analyzing  the  structure  of
VMAPRTLFL carrying HLA-E*01:01 bound
to NKG2A/CD94,
specificity of the interaction is governed by
the CD94 subunit [71]. HLA-E ligands are
not restricted to the leader peptides of HLA

class I molecules [72, 73]. When HLA-E

it was noted that the

presented a non-leader sequence peptide,
ALALVRMLI ATP-binding

resistance-

(from the

cassette transporter multidrug
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associated protein 7), it potentially inhibited
NK cell-mediated lysis. On the other hand,
when both HLA-E*01:01 and HLA-E*01:03
were  when bound  with peptide
QMRPVSRVL (which is derived from the
leader sequence of human hsp6 and is
upregulated during cellular stress), they failed
to inhibit NK cell

NKG2A/CD94.  This

mediated lysis via
emphasizes  the
influence of the bound peptide’s sequence in
the context of this interaction [74, 75]. Human
(HCMV) is

downregulate the expression of HLA-Ila

cytomegalovirus known to
expression in order to avoid recognition by
the immune system [76]. To overcome NK-
mediated lysis of infected cells by NK cells,
HCMV upregulates HLA-E. A peptide
(VMAPRTLIL) derived from HCMV UL40
[77, 78] that mimics the leader sequence of
HLA-Cw03 (VMAPRTLIL) is specifically
presented by HLA-E. Presentation of this
peptide by HLA-E prevented NK cell
mediated lysis. Similarly, a peptide from
hepatitis C virus (HCV) stabilizes HLA-E
expression and inhibits cytolysis mediated by
natural Killer cells [79]. Interestingly, in a
HIV positive patient, the presence of a
homozygous genotype of HLA-E®Y" (HLA-
E*03:01) was found to be associated with a
fourfold decreased risk of pathogenicity of

infection compared to a heterozygous or
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homozygous HLA-EX*" (HLA-E*01:01); this
was possibly due to increased NK cell-
mediated lysis of infected cells [80]. On the
other hand, a peptide (AISPRTLNA) derived
from the p24 protein of HIV-1, mimicking an
HLA-I leader sequence peptide, is not only
capable of binding to HLA-E but also
stabilizes its surface expression and facilitates
inhibition of NK cell-mediated lysis [81].
These studies suggest two important aspects
relevant to inhibition of NK cell-mediate
lysis: 1) The peptide-bound HLA-E should be
stable on the cell surface to bring about the
2)
peptide

inhibition  and Homozygous
heterozygous bound HLA-ERY’
(HLA-E*01:01) is more capable of inhibiting
than the

HLA-E®YY

or

NK cell-mediated cytotoxicity
homozygous
(HLA-E*03:01).

heterozygous

peptide-bound

Since  homo-
HLA-ERY"  (HLA-E*01:01)
overexpressed on human cancer cells bind to
the receptor
(CD94/NKG2A) to inhibit NK cell-mediated
tumor Killing, it is hypothesized that they
should be targeted by HLA-E specific
their

or

inhibitory complex

antibodies to prevent binding to

inhibitory NK cells or cytotoxic T cells.

8
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3.2. HLA-E allows tumor cells to escape
from NK & T cell mediated killing.

IFN-TI treatment of ovarian carcinoma
cell lines increased expression of HLA-E
MRNA (and HLA-G) at the protein level [82].
Furthermore it resulted in resistance of tumor
cells to “NK-like” lysis by peptide- and
allospecific subset of CD8(+) Cytotoxic T
Lymphocytes (CTLs). Pulsing of untreated
OVACs with the leader sequence peptide of
HLA-G protected these cells from lysis by
CTLs, thus mimicking the inhibitory effect of
IFN-r. The possible role of HLA-E in
providing resistance to tumor cells by NK-cell
mediated cytotoxicity was examined in detail
in human cancers [83]. HLA-E expression
was studied using ant HLA-E “specific”
monoclonal antibody 3D12 in a large variety
of tumor cell lines that showed well-defined
HLA-la downregulation. HLA-E was mainly
detected in leukemia-derived cell lines.
Interestingly, HLA-E expression was related
to the availability of free p2m in the
cytoplasm of tumor cells. In the melanoma
FM55 NW145, the
downregulation of HLA-la paralleled the
the HLA-E.

Interestingly, the addition of human p2m to

cell lines and

increase in cell surface

tumor cell lines augmented the cell surface
expression of both HLA-E and HLA-G.
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Using a common commercial anti-
HLA-E mAb (MEM-E/02), HLA-E protein
expression was observed on tissue sections of
420 ovarian and cervical cancers, at equal or
higher levels than the normal counterpart
epithelia in 80% of the tumors [84]. It was
noted that the HLA-E expression strongly
correlated with components of the antigen
presentation  pathway, e.g., transporter
associated with antigen processing (TAP),
endoplasmic reticulum aminopeptide (ERAP),
B2m and HLA classes | and II. Furthermore it
was noted that in the ovarian cancers, the
tumor infiltrating CD94/NKG2A expression
CD8+ T Ilymphocytes (CTLs) are much
higher. It is suggested that the
immunosuppressive cytokine TGF-B, which is
regularly detected in ovarian and cervical
[85-87],
inhibiting receptor on T cells [87].

cancer seems to induce this
In situ
detection of HLA-E interacting receptors
revealed a very low infiltrate of natural killer
(NK) cells, but up to 50% of intraepithelial
CTLs expressed the inhibiting CD94/NKG2A
receptor. In cervical cancer [88], HLA-E
expression did not alter the prognostic effect
of CTLs, most likely due to very high
infiltrating CTL numbers in this virus-induced
tumor. A striking finding of this investigation
is that the overall survival of ovarian cancer

patients strongly influenced by HLA-E,
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because the beneficial effect of high CTL
infiltration was completely neutralized in the
subpopulation with strong HLA-E expression.
Interestingly, these results indicate that CTL
infiltration in ovarian cancer is associated
only when HLA-E
expression is low and that intratumoral CTLs
are inhibited by CD94/NKG2A receptors on

CTLs in the tumor microenvironment. This is

with better survival

a significant finding necessitating the need to
develop immunotherapies to mask with mAbs
either the HLA-E overexpressed on cancer
block the
inhibitory receptors overexpressed on CTLs
[89].

cells or to downregulate or

4.0. Are the used
commercial anti-HLA-E mAbs specific for

HLA-E?

currently

4.1. Survey of Literature.

Many investigators depended on the
commercial mAbs MEM-E/02 and 3D12 for
identifying and localizing HLA-E on Human
cancers based on the contention that these
mADbs specifically identify or recognize HLA-
E expression on the cell surface. A survey of
the literature, as summarized in Table 2
that 80%

claiming to have documentation of cell

revealed of the publications

surface expression in cell lines or tumor
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biopsies of human cancer used mouse mAb
MEM-E/02. The rest of the reports used mAb
3D12 and mAbs MEM-E/06 or E/07or E/08.
Hypothetically, there is a need to demonstrate
that these mAbs bind to amino acid
sequence(s) specific for HLA-E, either by
inhibition studies using HLA-E specific
peptides or by showing that they do not bind
to other HLA class | antigens such as that of
HLA-A, HLA-B, HLA-Cw, HLA-F and
HLA-G.

these mAbs who seem to be unaware of the

It is primarily the developers of

fact that the non-classical HLA-Ib molecule,
HLA-E share several peptide sequence
similarities with the heavy chains of classical
HLA class la (-B and -C) molecules. When
the HLA-E polypeptide heavy chain is used as
an immunogen to generate these antibodies,
there is a strong possibility that several of the
mAbs can cross react with other HLA-I
antigens if they bind to shared (pubic)
epitopes or amino acid sequences.
4.2. Affinity of HLA-E monoclonal
antibodies (MAbs) to HLA-Ia molecules.
This hypothesis was by examining
the affinity of HLA-E monoclonal antibodies
(HLA-E-MADbs) to HLA-la molecules and by
inhibiting the antibody binding to both HLA-
E and HLA-la with their shared peptide
sequence(s) [131, 132]. Single recombinant
HLA molecule-coated beads are used for
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antibody binding. The antibody binding is
evaluated by measuring mean fluorescence
index [MFI] with Luminex multiplex flow-
cytometric technology. The peptide-inhibition
experiments are carried out with synthetic
shared peptides, most prevalent to HLA-E and
HLA-la alleles. The number of HLA-la
alleles recognized by the HLA-E-mADs varies
with the density of the antigen (quantity of
antigen-coated beads) and dilution of the
mAb. Binding of HLA-E-mAbs to p2m-free
HLAIa antigens confirms the location of the
epitopes on the heavy chain (HC) of the
antigens. Strikingly, the nature of alleles of
HLA-la recognized by different HLA-E-
mAbs is identical. The binding of HLA-E-
mAbs to the HLA-la is inhibited
dosimetrically by the adjacent peptides, **°
QFAYDGKDY*® and ¥ DTAAQIL*, but
not by **® LNEDLRSWTA™, another closer
shared peptide sequence. The inhibitory
peptide sequences in HLA-E are at the a2-
helix terminal facing PB2m. The HLA-la
alleles recognized by HLA-E-MAb (e.g.,
MEM-E/02, MEM-E/06, MEM-E/07, MEM-
E/08 [131] and 3D12 [132]), as shown in
Table 3, are similar to those recognized by the
anti-HLA antibodies found in the sera of
healthy non-alloimmunized males [133], in
the therapeutic preparations of the purified
(134,

intravenous  immunoglobulin(IVig)
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135), melanoma patients [136] and allograft
[137].
postulated that some, if not all, of the natural

recipients These findings further
HLA-Ia antibodies seen in healthy males and
HLA-la antibodies found in pre- and post-
vaccination and pre- and post-transplantation
could be anti-HLA-E, possibly HLA-F and
HLA-G antibodies cross-reacting with HLA-
la alleles. In IVIg, this postulation was
verified by testing HLA-Ia antibodies in IVIg
after adsorption to an HLA-E conjugated
affinity column (134).

4.3. Shared (public)

(private) epitopes of HLA-E.

and  specific

Table 3 compares the amino acid
sequences of heavy chains of HLA-E, HLA-F
and HLA-G from positions 1 to 250 [138].
Position 107 distinguishes two of the HLA-E
alleles as 107R (HLA-EF) and 107 G (HLA-
E®). Note positions 65 — 70 (six amino acids:
RSARDT) in alpha-1 helix and positions 143
— 156 (amino acids 14: (SEQKSNDASE
[AE]JHQ) in alpha-2 helix and position 180-
183 (four amino acids: LHLE) in alpha-3
helix are unique to HLA-E and therefore
considered as restricted. Most of the amino
acids in the alpha-1 and alpha-2 helical
sequences of HLA-E are not found in any of
HLA-A, HLA-B and HLA-Cw helices, and
hence they are truly HLA-E restricted (Table

11
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4).
(AYDGKDY) and 127-135 (NEDLRSWTA),

are considered as “shared peptide sequences”

The amino acid sequences 117-123

because exactly the same sequences are seen
in the HLA-la (HLA-A, HLA-B and HLA-
Cw ) and in HLA-Ib (HLA-F and HLA-G).
Notably, this is hidden from recognition
antibodies and other ligands, when expressed
on the cell surface in association with f2m.
The same can be said for amino acid sequence
136-140 (VDTAAQI) but D is replaced by V
in HLA-F and by M in HLA-A alleles.
Although shared amino acid sequences can be
found in the alpha-3 domain, the exposure to
interaction with external ligands is considered
minimal. The summary of HLA-E restricted
or HLA-E monospecific (commonly referred
to as private epitopes) and HLA-E shared
amino acid sequences or polyreactive (non-
restricted or public epitopes) are presented in
Table 5.

Figure 1A illustrates the location of
HLA-E restricted amino acid sequences
(RSARDT and SEQKSNDASEA)
alpha-1 and alpha-2 helices on the HLA-E
heavy chain associated with f2m but devoid

in the

of peptides. Similarly, Figure 1B illustrates
the location of shared sequences of HLA-E
(AYDGKDY LNEDLRSWTA)
relation to the position of f2m. Note that the

and in

shared amino acid sequences are masked by
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B2m and cannot be recognized by external
ligands including the monoclonal antibodies,
which recognize them in an open conformer;
which is when the heavy chain is devoid of
B2m. Figure 2 illustrates another important
aspect of HLA-E restricted peptides and their
position in relation to the peptides located in
the groove of alpha-1 and alpha 2 helices. If a
monoclonal  antibody is capable of
recognizing the HLA-E restricted amino acid
sequences, it can still bind to them even in the
presence of peptides in the groove, provided
they do not mask the amino acids determining
the binding specificity of the monoclonal
antibodies.

If HLA-E is a cancer biomarker, are
mAbs MEM-E/02 or 3D12 monospecific for
specific documentation of cell surface
expression of HLA-E? Several vendors who
advertise these and similar mAbs as “HLA-E
specific” depend on immunostaining of these
the mADs to bind to HLA-E heavy chains on
the Western blots. But most of them fail to
examine whether these mAbs can also bind to
the heavy chains of antigens HLA-B or HLA-
Cw.

investigators [139] have taken efforts to

In this regard, a group of Italian

undertake such a comparison. It is an elegant
study in which the authors have tested MEM-
E/02 against purified heavy chains (NP40

lysates) from the cell lines that express HLA-

12
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A* 11:.01, HLA-B*35, HLA-Cw* 04:.01
(CJO), Cw* 05:01 (221 C5) and HLA-Cw*
07:01(221 C7).  Indeed, MEM-E/02 bound
to A*11:01, B*35, Cw*04:01, Cw”"05:01 and
Cw*07:01 as shown in an earlier report (130).
The authors seems to be content that the
MEM-E/02 binding to Western Blots of
heavy chains of HLA-A* 11:01, HLA-B*35,
HLA-Cw* 04:01, Cw* 05:01, and HLA-Cw*
07:02 is not as intense as the mAb binding to
HLA-E heavy chains. The polyreactivity of
these MEM-series of antibodies and mAb
3D12 to HLA-la and HLA-Ib antigens were
examined by using the Luminex Single
Antigen bead multiarray assay. HLA antigens
representing various alleles on the HLA-Ia
beadset are listed on the One Lambda website
(http://www.onelambda.com) under
“Antibody
LABScreenSingle Antigen Products.” The

Detection Products/
single recombinant HLA-la in beadset (cat.
#LS1A04, lot 007) include 31 HLA-A, 50
HLA-B and 16 HLA-Cw antigens, together
with in-built control beads, coated with
human 1gG (considered positive control) or
serum albumin (Human or bovine) (negative
control). The Labscreen beadsets carry not
only the HLA-I trimers [heavy chain (HC)
with p2m and a specific peptide for each
alleles], but also dimers such as HC with

B2m, HC with peptide and monomer, HC only
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[140].
heavy chains of HLA-F and HLA-G were also
used. Table 6, with one of the lots of MEM-
E02 and with mAb 3D12, shows in some
cases that these mAbs do bind only to HLA-la

In addition, the beads coated with

antigens, even though the binding is less than
the binding to the heavy chains of HLA-E.
Indeed, the Luminex single antigen bead
assay is more sensitive and reliable to
evaluate the

The affinity of the antibodies to

specificity of monoclonal
antibodies.
HLA-Ia antigens was carried on the HLA-Ia
Labscreen beadset at different dilutions to
confirm the affinity of these antibodies to
HLA-la alleles (Table 7). The HLA-la
binding affinity of mAbs 3D12 and MEM-
E/06 is different from the other MEM-series
(E/02, E/O7, E/08), revealing that none of
these so-called HLA-E specific mAbs are
specific for HLA-E, although mAbs MEM-
E/02, MEM-E/07 and 3D12 did not bind to
HLA-F  and HLA-G (Table 8).
Histopathologists using these mAbs on any
tissue and particularly human cancer tissues,
should exercise considerable caution when
concluding that they are witnessing HLA-E
expression or overexpression on these tissues.
Often vendors of the mAbs show how
elegantly these mAbs bind to HLA-E heavy
chains on the western blots without testing

whether they bind in similar fashion to other

December 2017

HLA-la antigens, particularly HLA-B and
HLA-Cw antigens. Although the binding of
MEM-E/02 to heavy chains of HLA-B and
HLA-Cw antigens were shown on the western
blots (133), the authors did not include all the
heavy binding alleles indicated in Table 6.
Unfortunately,  while  examining  the
Immunostaining in tissue sections of biopsies,
either frozen or paraffin, these non-specific
mAbs may not truly reflect the presence of
HLA-E, unless other documentation of HLA-
E gene expression or immunochemical
reactivity with HLA-E monospecific mAbs is

provided.

5.0. In search of HLA-E monospecific
mADbs for specific diagnosis of HLA-E.
5.1. Development of monoclonal
antibodies against HLA-E®'”" and HLA-
ER107

With  the

discovering whether there are any anti-HLA-

specific  objective of

E monospecific monoclonal antibodies,
several clones secreting anti-HLA-E MADbs
were generated after immunizing a mouse
model with two different alleles of
recombinant HLA-E®®" and HLA-E®Y" (10
mg/mL in MES buffer) heavy chains, devoid
of B2m, Immune

obtained from the

Monitoring Lab, Fred Hutchinson Cancer
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Research Center (University of Washington,
Seattle, WA). Immunization of HLA-E HC in
mice resulted in both monospecific [130] and
polyreactive (cross-reactive with other HLA-I
molecules) [134, 135] monoclonal antibodies.
The monospecificity of the mAbs was
determined by examining their dose-
dependent binding to microbeads coated with
different alleles of HLA class la (HLA-A, -B,
and -Cw) and Ib (HLA-E, -F, and -G); A
Luminex  Single beadset that
contained 31 HLA-A, 50 HLA-B and 16

HLA-Cw antigens was used. A note of

Antigen

caution should be exercised based on the
recent documentation that the beadsets carry
not only the HLA-I trimers (heavy chain (HC)
with f2m and a peptide specific) for each
allele, but also dimers such as HC with f2m,
HC with peptide and monomer, HC only
[140].
established by using single antigen beads

In addition, the monospecificity was

coated with heavy chains of HLA-F and
HLA-G (but not with trimeric HLA-Ib
molecules). Table 9 documents the diverse
types of monoclonal antibodies observed after
immunizing with heavy chains of HLA-E.
Group 1 consists of mAbs that bound to
HLA-E only. The rest of the groups reacted
HLA alleles in different
combinations as in Table 9.

Table.10 presents the different monospecific

with  other

illustrated

December 2017

monoclonal antibodies observed. The binding

of the mAbs are measured as mean

fluorescent intensity (MFI).  MFI values
below 500 are considered negative. Very
rarely were they above MFI 400. Several
antibodies tested to

their

monoclonal were

determine antibody strength by
measuring MFI at different dilutions. The
binding specificity of a selected clone (TFL-
033) was determined using the HLA-E-
specific or unique peptide sequences that are
also the target site of inhibitory receptors of
CTLs.

5.2.  Immunodiagnositic
anti-HLA-E Monospecific mAbs.

Phenotypic expression of HLA-E on

potential  of

the surface of tumor lesions can be of
different kinds. It could be a trimer, in the
sense that HLA-E is expressed as Heavy
chain with p2m and a peptide, or it could be
without a peptide as just an intact heterodimer
[HLA-E heavy chain with 2m, or it could be
peptide free and B2m-free monomer. In the
absence of B2m, the heavy chain exposes
cryptic epitopes that contain shared amino
acid sequences as discussed above (e.g.,
QFAYDGKDY®, ¥ DTAAQI1*, and *°
LNEDLRSWTA®™) (see figures in [133]). ,
Anti-HLA-E monoclonal antibodies (mADs),
MEM-E/02, E/06, E/07, E/O8 and even 3D12

bind to the peptide sequences in PB2m-free
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HLA-E, which is common and shared with
HLA-la monomers. The monospecific anti-
HLA-E mADb developed at
Foundation Laboratory, namely TFL-033
[130], and similar such mADbs listed in Table
HLA-E-restricted peptide
sequences (RSARDTA and
SEQKSNDASEA) on al and a2 helices away

from the P2m-site.

Terasaki

11 recognizes

However it is far from
clear whether they can distinguish trimer from
f2m containing heterodimer. However,
Figure 3 illustrates the strong possibility of
one or more of the monospecific mADbs listed
in Table 10 being capable of binding the
HLA-E restricted epitopes that contain CD94
and NKG2a binding sites. Therefore, it is
hypothesized that one or more of the TFL
mAbs can surely bind to peptide bearing
HLA-E trimers. Tumor progression may
involve the shedding of f2m from HLA-E or
the overexpression of B2m-free monomers.
There is a need to identify and distinguish the
different phenotypic expressions of HLA-E,
particularly the intact heterodimer from the
B2m-free monomer on the surface of tumor
lesions.

Because of the unique peptide-binding
affinities of the mAbs, it is hypothesized that
TFL-033 and MEM-E/02 may distinguish the
phenotypic expressions of cell surface HLA-E

during stages of tumor progression. Gastric

December 2017

cancer tissue micro array (TMA) was used to
test this hypothesis [114].

microarrays were carefully selected for

Three tissue

immunohistochemistry. The cores of all TMA
were 1.5 mm in diameter and 5Im thick. This
investigation TMA
(BN01013a) of normal gastric mucosa (n568),
TMA (ST8015) of primary gastric cancer that

documents use of

included 30 adenocarcinoma, 40 diffuse and
ten normal gastric mucosa with information
on pathological diagnosis, TNM grading and
included well
differentiated,

cancer grade.

differentiated,

The array
moderately
poorly differentiated and undifferentiated
tumor samples, as well as tumors from stages
| to IV. The TMA (ST8013) of the
metastatic gastric cancers included five
peritoneal metastases, three liver metastases,
five ovarian metastases and 27 lymph node
metastases. The summary of the findings are
presented in Table 12. TFL-033 stained
diffusely the cytoplasm of normal mucosa.
The incidence and intensity of TFL-033
staining of the cell surface in early stages,
poorly or undifferentiated and non-nodal
lesions and in diffuse carcinoma is much
greater than that of MEM-E/02. MEM-E/02
failed to stain diffuse carcinoma consistently
while TFL-033 showed strong reactivity. The
non-immunostaining by MEM-E/02 and
positive reactivity of TFL-033 (Figure 4)
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indicate the presence of intact HLA with f2m
or clustering of cell surface over-expressed
HLA-E masking the amino acid sequences
shared by HLA-E and HLA class la alleles.
The MAb MEM-E/02 failed to immunostain
because the shared epitopes were cryptic. But
since the amino acid sequences on the al and
a2 helices were exposed and available, TFL-
033 alone could recognize the epitopes and
show positivity. MEM-E/02 stained terminal
stages, adenocarcinoma and lymph node
metastatic lesions intensely, either owing to
increased expression of B2m-free HLA-E with
tumor progression or owing to expression of
HLA-la molecules. The study evaluated the
relative diagnostic potential of HLA-E-
monospecific TFL-033 and the HLA-Ila-
reactive MEM-E-02 for

specific distribution and immunodiagnosis of

determining the

different phenotypic expression HLA-E in

tumor lesions, and the structural and
functional alterations undergone by HLA-E
during tumor progression. The study is the
first to document clearly and confidently the
immunodiagnosis of HLA-E in gastric cancer.
Figure 5 illustrates immunostaining of human
melanoma microarrays with MEM-E/02 and
with monospecific monoclonals in culture
supernatants (s) including TFL-033s, -034s, -
073s, and -145s, all of them with high

isotype-specific MFI (>20 K when tested

16
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neat). All monospecific MAbs and MEM-
E/02 While
background staining was highly prevalent
with MEM-E-02, immunostaining with TFL-

showed identical staining.

MADbs was sharp and distinct. Since both
MEM-E/02 and the monospecific TFL MAbs
stained similar locations, it was inferred that
the MADbs were reacting to f2m-free HLA-E
[130]. It is strongly suggested that future
investigators using anti-HLA-E monospecific
mAbs such as those reported here (Table 10),
should be better clarified when the tissue
sections are simultaneously tested with
monospecific mAbs and polyreactive HLA-E
mADbs such as the MEM series mAbs and
3D12.

contention that the monospecific mAbs such

These observations support the

as TFL-033 and others have the potential to
block HLA-E on tumor cells and, therefore,
can be a potential reagent for passive

immunotherapy.

6.0. The immunotherapeutic potential of
monospecific anti-HLA-E mAbs

6.1. The HLA mAbs augment both
unactivated and activated CD4-/CD8+ T
lymphoblasts
The monospecific anti-HLA-E mAbs
are also capable of triggering the proliferation
of both non-activated and activated CD8+ T
includes both

lymphocytes, which
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CD3+/CD8+ cytotoxic T cells and CD3-
/CD8+ NK cells or NKT cells. A significant
increase in the number of CD4-/CD8+ T
lymphoblasts among the PHA-treated T
lymphoblasts was observed [130] under the
influence of the monospecific mAbs TFL-
033s (at 1/30 and 1/150, and TFL-034s at
1/50), whereas the number of PHA-untreated
T lymphoblasts increased for almost all mAbs
(TFL-033s at 1/30 and 1/150, TFL-034s
at1/10 and 1/50, TFL-073s at 1/50, TFL-074s
at 1/10, and TFL-145s at 1/20). The increase
in PHA-untreated T lymphoblasts clarifies the
functional potential of HLA-E monospecific
mADbs CD4-/ICD8+ T

lymphoblasts. observations  are

in  augmenting
These

especially striking because a significant

the of CD8+ T

lymphoblasts was observed even

increase in number
in the
absence of an activating co-stimulant (PHA).
This unique property of augmenting the
number of CD8+ T lymphocytes is an added
benefit and a further indication for the use of
monospecific anti-HLA-E mAbs in cancer
treatment. The monospecific anti-HLA-E TFL
mADbs is indeed capable of binding to HLA-E
molecules expressed on the CD8+ T and NKT
cells. HLA-E is a component of unspecified
HLA class | antigens earlier identified at low
inactivated CD8+ cells and

levels on

upregulated [3,4] or heavily clustered [141]

17
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in activated (by PHA or IFN-r) CD8+ cells.
Both blastic transformation and proliferation

result in transitory cell-surface expression of

several molecules, including IL-2R, Fc
receptors for IgG (FcyRI/CD64, FcyRIl/
CD32 and FcyRIII/CD16, IgE

(FceRID)/CD23), insulin receptors; insulin-
like growth factor 1R and IL-2R, alpha-
fetoprotein and transferrin receptors, a non-
disulphide-linked heterodimer of polypeptide
chains 33 kDa and 38 kDa called
‘Mel4/D12°, MICA, HLA class Il antigens
HLA-DR, -DP and -DQ (see 142 for
citations] and most importantly, the over-
expression of f2m-free heavy chains of HLA
class I [92, 96,107]. It is anticipated that the
binding of the monospecific anti-HLA-E mAb
on to al and B2 helices of the overexpressed
and clustered open conformers of HLA-E in
activated normal human CD8+ T and NKT
cells may induce phosphorylation, promoting
proliferation of both non-activated as well as
PHA-activated CD8+ T and NKT cells. A
model illustrating the hypothesis is presented
elsewhere [130]. Since NKT cells are devoid
of CD3 molecules, it is envisaged that the
TFL-mAb mediated activation of CD8+ NKT
cells may be independent of CD3 molecules
involve different cell surface

or may

receptors.
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6.2 Monospecific anti-HLA-E mAbs can
be considered as a Double-edged sword for
immunotherapy of Cancer.

The hypothesis that the monospecific
anti-HLA-E mab can serve as a double-edged
sword for immunotherapy of cancer is based
on two facts.

1) The mADbs can specifically bind to the
amino acids on al and a2 helices of HLA-E
which specifically bind to CD94 and NKG2A
(Figure 3), therefore they have the potential
of blocking their interaction with the
inhibitory receptors of the immune cells that
have anti-tumor potential. Such blocking may
restore the cytotoxic capabilities of CTLs and
CD8+ NK cells, which would otherwise
remain inactivated by HLA-E on the tumor
blocking HLA-E
could be a better strategy than blocking
CD94/NKG2A

continuously recycle from the cell surface

cell surface. Moreover,

receptors  since  they
through the endosomal compartments and
back again to the cell surface, a process that
requires energy and the cytoskeleton [143].

(2)  The mAbs can simultaneously induce
proliferation of CD8+ cytotoxic T cells both
unactivated as well as activated ones. In
immunotherapy these T cells can be activated

various cytokines, such as IL-2.
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A most critical issue is to obtained humanized
monospecific anti-HLA-E mAbs for passive
immunotherapy of melanoma and gastric
cancer. The study can further be extended to
other human cancers after confirmative
documentation of the overexpression of HLA-

E using the monospecific anti-HLA-E mAbs.
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Table 1. Some of the established Peptide ligands of HLA-E

VMAPRTLIL
VMAPRTLFL
VMAPRTLLL
VMAPRTLVL
ALALVRMLI
QMRPVSRVL
AISPRTLNA
SQQPYLQLQ
SQAPLPCVL

HLA-Cw signal peptide

HLA-G signal peptide
HLA-A=01 signal peptide
HLA-A=02 signal peptide

ATP binding cassette transporter
Heat shock protein 60

HIV gag protein

Gliadin-wheat protein
EBV-BZLF1 protein
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Table 2.Cell surface expression of HLA-E on human cancer cells (biopsies or cell lines)
monitored with mouse anti-HLA-E monoclonal antibodies (MEM-E/02, MEM-E/06, MEM-
E/07. MEM-E/08, 3D12, 3H2679 and TFL-033).

Type of Cancer HLA-E Reference
mAb
1* | Melanoma, Cervical | 3D12 Marin R et al. Immunogenetics. 54(11):767-75.
Cancer, 2003 [83]
2 Melanoma MEM-E/02 Derré L et al. J Immunol. 177:3100-7. 2006. [55]
3 Melanoma and other MEM-E/Q7 Allard M et al. PLoS One 6(6):21118, 2011 [53]
cancers MEM-E/08
4 Melanoma TFL-033 Ravindranath et al. Monoclon Antib Immunodiagn
MEM-E/02 | Immunother. 34(3):135-53, 2015 [130]
5 Lip squamousal cell MEM-E/02 Goncalves et al. Human Immunol. 77(9): 785-790,
carcinoma 2016 [90]
6 Laryngeal carcinoma | MEM-E/02 Silva TG et al. Histol Histopathol.26:1487-97.
2011 [91]
7 Vulvar intraepithelial | MEM-E/02 van Esch EM et al. Int J Cancer. 135(4): 830-42,
carcinoma 2014 [92]
8 Penile Cancer MEM-E/02 Djajadiningrat et al. J Urol. 193(4):1245-51. 2015
[93]
9 Glioblastomas MEM-E/02 Mittelbronn, M. et al.,J. Neuroimmunol. 189: 50—
58. 2007 [94]
10 | Glioblastomas MEM-E/02 Kren L et al.J Neuroimmunol. 220:131-5. 2010
[95]
11 | Glioblastomas MEM-E/02 Kren L et al. Neuropathology. 31: 129 -34. 2011
[96]
12* | Glioblastoma stem 3D12 Wolpert et al. J Neuroimmunol. 250(1-2):27-34.
cells 2012 [97]
13* | Glioblastoma 3D12 Wischhusen J et al. J Neuropathol Exp Neurol.
64:523-8. 2005 [98]
14 | Neuroblastoma 3H2679 Zhen et al. Oncotarget. 7(28): 44340-44349, 2016.
[99]
15* | Neuroblastoma 3D12 Morandi et al. J Immunol Res. 2016:7465741,
2016. [100]
16 | Oral Osteosarcoma MEM-E/02 Costa Arantes et al. Oral Surg Oral Med Oral
Pathol Oral Radiol. 123(6):e188-e196. 2017. [101]
17 | Intraoral MEM-E/02 Mosconi C Arch Oral Biol. 83:55-62, 2017 [102]
mucoepidermoid
carcinoma
18 | Rectal Cancer MEM-E/02 Reimers et al. BMC Cancer BMC
Cancer. 14:486.1- 12, 2014.[103]
19 | Colorectal carcinoma | MEM-E/08 Levy et al. Int J Oncol. 32(3): 633-41. 2008 [104]
20 | Colorectal carcinoma | MEM-E/08 Levy etal. Innate Immun. 15(2):91-100. 2009

[105]

20
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Table 2: Cell surface expression of HLA-E on human cancer ...

21 | Colorectal carcinoma | MEM-E/02 Benevolo M, et al. J Transl Med. 9:184. 2011
[106]
22 | Colorectal carcinoma | MEM-E/02? | Bossard C et al. Int J Cancer. 131 (4): 855-863.
2012 ]107]
23 | Colorectal carcinoma | MEM-E/02? | Zhen et al., Med Oncol. 30(1):482., 2013 [108]
24 | Colorectal carcinoma | MEM-E/02 Zeestratenetal. BrJ Cancer. 110(2):459-68.
2014 [109]
25 | Colorectal carcinoma | MEM-E/02 Guo et al. Cell Immunol. 293(1):10-6, 2015 [110]
26 | Colorectal carcinoma | 3H2679 Ozgul Ozdemir et al. Ann Diagn Pathol. 25:60-63,
2016 [111]
27 | Colorectal carcinoma | MEM-E/02 Huang etal. Oncol Lett. 13(5):3379-3386, 2017
[112]
28 | Colon carcinoma and | MEM-E/06 Stangl S et al. Cell Stress Chaperones. 13(2):221-
leukemia (K562) 30. 2008 [113]
29 | Colon carcinoma MEM-E/02 Zeestraten EC et al. Br J Cancer. 110(2): 459-
68.2014 [109]
30 | Gastric Cancer TFL-033 Sasaki et al., Int J Cancer. 134(7): 1558-70. 2014
MEM-E/02 | [114]
31 | Hepatocellular MEM-E/02 Chen et al Neoplasma. 58(5):371-376, 2011. [115]
carcinoma
32 | Non-small cell Lung MEM-E/02 Yazdi et al. Oncotarget. 19;7(3):3477-3488, 2016
Carcinoma [116]
33 | Breast cancer MEM-E/02 | de Kruijf EM et al.J Immunol. 185:7452, 2010
[117]
34 | Breast cancer MEM-E/02 da Silva et al Int J Breast Cancer.; 2013:250435.
2013 118]
35 | Ovarian cancer/ MEM-E/02 Gooden M et al.PNAS USA 108:10656, 2011 [84]
Cervical cancer
36 | Cervical cancer MEM-E/02 Gongalves MA et al. Eur J Obstet Gynecol
Reprod Biol. 141:70-4. 2008 [119]
37 | Cervical cancer MEM-E/02 Spaans VM et al., J Transl Med. 10:184. 2012
[120]
38 | Cervical squamous MEM-E/02 Ferns et al. J Immunother Cancer. 4:78, 2016.
and adenocarcinoma [121]
39 | Serous Ovarian MEM-E/02 Andersson et al. Oncoimmunology,
Adenocarcinoma 25;5(1):1052213, 2015.[122]
40 | Serous Ovarian MEM-E/02 Zheng et al. Cancer Sci. 106(5): 522-528, 2015
Adenocarcinoma [123]
41 | Renal Cell Carcinoma | MEM-E/02 Hanak L et al. Med Sci Monit. 15(12):CR638-43.
2009 [124]
42 | Renal Cell Carcinoma | MEM-E/02 Kren L et al., Diagnostic Pathology, 7:58, 2012
[125]
43 | Thyroid cancer MEM-E/02 Zanetti et al. Int J Immunopathol Pharmacol.

26(4):889-96, 2013 [126]
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44 | Hodgkin Lymphoma MEM-E/02 Kren L, et al., Pathology, Research and Practice
208: 45-49, 2012 [127]
45* | Chronic Lymphocytic | 3D12 McWilliams et al., Oncoimmunology.
Leukemia 5(10):e1226720, 2016 [89]
46* | Chronic Lymphocytic | 3D12 Wagner et al. Cancer, 23(5):814-823, 2017 [128]
Leukemia
47* | Many Cancers 3D12 Sensi M, et al. Int Immunol. 21(3):257-268. 2009

[129]
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Table 3. Comparison of amino acid sequences of heavy chains of HLA-E, HLA-F and HLA-G
from positions 1 to 250 [Source: 138]. Position 107 distinguishes two of the HLA-E alleles as
107R (HLA-E®) and 107 G (HLA-E®). Note positions 65 — 70 (six amino acids: RSARDT) in
alpha-1 helix and positions 143 — 156 (amino acids 14: (SEQKSNDASE [AE]HQ) in alpha-2
helix and position 180-183 (four amino acids: LHLE) in alpha-3 helix are unique to HLA-E and
therefore considered as restricted. Most of the amino acids in the alpha-1 and alpha-2 helical
sequences of HLA-E are not found in any of HLA-A, HLA-B and HLA-Cw helices, and hence
they are truly HLA-E restricted. The amino acid sequences 117-123 (AYDGKDY) and 127-135
(NEDLRSWTA) are considered as “shared peptide sequences” because exactly the same
sequences are seen in the HLA-la (HLA-A, HLA-B and HLA-Cw ) and in HLA-1b (HLA-F and
HLA-G). Notably, this is hidden from recognition antibodies and other ligands, when expressed
on the cell surface in association with f2m. The same can be said for amino acid sequence 136-
140 (VDTAA) but D is replaced by V in HLA-F and by M in HLA-A alleles. Although shared
amino acid sequences can be found in the alpha-3 domain, the exposure to interaction with
external ligands is considered minimal. Please see the summary of HLA-E restricted and HLA-E
shared amino acid sequences in Table 5.

HLAb
12 3 405 6 7 8 9 1 1215 4 151 17 181 2 2 2 28 2 25 2% 27 28 2 N I R B M B H T BN M2 B M o4 8L 50
HLAE 6 SHSLEKYFHTSVSRPGRGEPRTFISYGYVDDTOQFVRFDNDAASPRMYPRAP
HLAF 6 SHSLRYFSTAVSRPGRGEPRY I AVEYVDDTOQFLRFDSDAAIPRMETPRES?P
HLAG G SHSMRYFSAAYVSRPGRGEPRTFTIAMGYVDDTOQFVRFDSDSACPRMETPRASTP
51 5 53 54 5 S 57 5 59 60 61 G2 63 64 65 66 67 68 69 70 7L 72 73 74 75 76 77 78 79 8 G & 8 84 8 8 & 8 8 90 o 9 9 o4 95 % o 98 9 10
HLAE WMEQEGSEYWDRET[RSARDTIAQ I FRVNLRTLRGYJYNGO QSEAGSHTLQWMHEG
HLAF WVEGQEGPQYWEWTTGYAKANAQTDRVYVALRNLLRRYNQSEAGSHTLQGMNG
HLAG WVEQEGPEYWEEETRNTEKAHAQTDRMNLQTLRGYYNQSEASSHTLQWMIG
101 102 103 104 105 106|107(108 109 110 111 112 113 114 115 116|117 118 119 120 121 122 123|124 125 126|127 128 129 130 131 132 133 134 135[136 137 138 1390 140 141 142 143 144 145 146 147 148 149 150
HLAE CELGPDRFLRG‘/EQFAYDGKDYLTLNEDLRSWTAVDTAAQI|SEQKSNDA
HLAF CDMGPDGRLLRGYHRQH|AYDGKDTVY|[I SL/NEDLRSWTAADTVAQITQREFJYEALE
HLAG CDLGSDGRLLRGYEQVY|AYDGEKTDVY|[LAL[NEDTLRSWTAADTAAQI SKREKTE CEAA
151 152 153 154 185 16 157 156 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 17 188 180 190 101 102 193 104 105 195 197 108 199 200
HLAE S EACEHLOQIRAYLEDTCVEWLHEKYLETEKS GEKETTLLHLEPPEKTHVYTHHPI SDHEAT
HLAF EYAEETFRTYLEGETCLETLLRRYLENGEKETTLG QRADTPGPEKAHYAHHPI SDHEAT
HLAG HVYAEGQRRAYLEGTCVEWLHRYTLENSGEKEMLO QRADTP®PEKTHVTHHPYVFDYEAT
201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250
HLAE LRCWALGFVYPAEITLTWQQDGEGHTQDTETLVYETRPAGDGTFQEKWAAVVVP
HLAF LRCWALGEFYPAEITLTWQRDGETEQTQDTETLVETRPAGDG GTTFQEKWAAVUVVP
HLAG LRCWALGFYPAEILILTWQRDGEDQTQDVELVETRPAGDGTTFQEKWAAVUVVP
23
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Table 4. A comparative study of the amino acid sequences of all HLA class | alleles (both
classical and non-classical) showed the unique presence of HLA-E sequences listed below.
Theoretically, a monospecific anti-HLA-E mADb is expected to recognize such HLA-E specific
amino acid sequences or epitopes.

al al
65 66 67 68 69 70 102 103 104 105 106 107 108 109
HLA-E*01:01 E L G P D R R F
HLA-E*01:03 RS A R DT E L G P D G R F
HLA-F*01:01 G Y A K A N D M G P D G R L
HLA-G*01:01 R N T K A H D L G S D G R L
HLA-A* alleles No matching sequence No matching sequence
HLA-B* alleles No matching sequence No matching sequence
HLA-Cw* alleles  No matching sequence No matching sequence
o2 a2
144 145 146 147 148 149 150 151 152 153 154 170 171 172 173 174
HLA-E*01:01/03 S E Q K S N D A S E A K Y L E K
HLA-F*01:01 T Q R F Y E A E E Y A R Y L E N
HLA-G*01:01 S K R K C E A A N V A R Y L E N
HLA-A* alleles No matching sequence No matching sequence
HLA-B* alleles No matching sequence No matching sequence
HLA-Cw* alleles No matching sequence No matching sequence

a3
180 181 182 183 184
HLA-E*01:01/:03 L H L E P

HLA-F*01:01 Q R A D P
HLA-G*01:01 Q R A D P
HLA-A* alleles  No matching sequence
HLA-B* alleles  No matching sequence
HLA-Cw* alleles No matching sequence
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Table 5. Comparison of the amino acid sequence of HLA-E heavy chain polypeptide with the
heavy chain polypeptides of HLA-A, HLA-B, HLA-Cw, HLA-F and HLA-G. The peptides are
classified as HLA-E restricted and HLA-non-restricted. The HLA-non-restricted peptide
sequences are further characterized as polyreactive and HLA-I antigen restricted [Source: 144].

HLA alleles

Classical class la Non-Classical o

HLA-E peptide sequences class Ib Specificity
[total number of amino
acids] A B Cw F G

“PRAPWMEQE®  [9] 1 0 0 0 A*3306
EYWDRETR® [8] 5 0 0 0 A restricted
®RSARDTA" [7] 0 0 0 0 E restricted
PAGSHTLQW?Y [8] 1 10 48 0 0 Polyreactive
1 RFLRGYE™ [7] 24 0 0 0 0 A restricted
USQFAYDGKDY'Z  [9] 1 104 75 0 0 Polyreactive
YAYDGKDY'® [7] 491 | 831 | 271 21 30 Polyreactive
126 NEDLRSWTA™ [10] 239 | 219 | 261 21 30 Polyreactive
B'bTAAQIM [6] 0 824 | 248 0 30 Polyreactive
B¥DTAAQIS™ [71 0 52 0 30 Polyreactive
SEQKSNDASE™  [10] 0 0 0 0 0 E restricted

'RAYLED'® [6] 0 1 0 B*8201
STCVEWL™® [6] 282 | 206 | 200 0 30 Polyreactive
WEPPKTHVT 8] 0 0 19 0 0 C restricted
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Table 6. The commercial anti-HLA-E mADbs react to classical HLA-Ia alleles, hence they cannot
be considered to monospecific or specific for HLA-E. The mAbs were tested at a dilution of
1/300. Is it not strange that these mAbs have been used in literature as HLA-E specific? See
Table 2.

HLA-la mAb mAb MEM series HLA-la mADb mAb MEM series
alleles 3D12 E/02 E/06 E/07 E/08 alleles 3D12 E/02 E/06 E/07 E/08

A*0101 88 349 11453 251 137 B*0702 208 1910 12951 1375 618
A*0301 789 238 9525 177 135 B*0801 361 1062 15204 246 4281
A*1101 166 2940 7067 4992 1321 B*1301 1820 5700 15934 6182 3195
A*1102 121 559 9404 580 102 B*1302 1171 1326 16249 393 430
A*2301 293 358 12666 245 220 B*1401 127 3135 14876 4103 1308
A*2402 327 4096 14316 10991 2739 B*1402 138 942 12447 390 634
A*2403 281 2505 15894 9981 2094 B*1501 447 832 14606 367 174
A*2501 134 629 291 373 275 B*1502 224 3250 15676 3860 1051
A*2902 195 1593 495 1770 643 B*1503 85 4731 15401 562 571
A*3001 184 526 10072 405 551 B*1510 210 768 15482 358 412
A*3002 58 353 5296 224 328 B*1512 371 1903 15670 850 315
A*3201 208 603 288 490 241 B*1513 591 3400 15450 4023 982
A*3301 573 3037 1195 3469 1163 B*1516 334 248 13159 112 252
A*3303 228 1604 341 1228 511 B*1801 126 4392 16138 3923 1665
A*3401 122 991 757 754 237 B*2705 248 942 13985 418 84
A*3601 103 1219 9451 1493 490 B*2708 3264 1175 14289 640 125
A*6601 140 571 126 230 118 B*3501 566 8716 15768 12917 6233
A*6801 81 664 226 473 184 B*3701 154 3444 14356 3109 1871
A*6901 90 917 278 376 229 B*3801 1672 968 14774 516 468
CW*0102 966 3125 12748 2998 3217 B*3901 363 3010 12219 3825 1289
CW*0202 720 2567 17083 2003 1986 B*4001 800 3478 15269 2662 433
CW*0302 460 1713 14941 1705 624 B*4002 712 2442 9971 2166 631
CW*0303 571 2358 14248 1549 1067 B*4006 3216 9898 15642 14269 6208
CW*0304 187 2585 13686 1875 903 B*4101 156 4987 14635 5400 1331
CW*0403 3796 1765 7077 2052 703 B*4201 253 276 14286 67 102
CW*0501 931 9263 15923 15435 6346 B*4402 129 2621 15821 1525 216
CW*0602 405 3076 17836 1914 10260 B*4403 1321 2654 13339 1625 376
CW*0702 1640 6680 1911 7149 13655 B*4501 604 3134 14671 3234 748
CW*0801 592 2481 15461 2001 408 B*4601 419 3042 16173 3389 1062
CW=*1203 1020 1692 15372 1035 771 B*4701 404 777 8849 341 81
CW*1402 480 1889 12570 1839 1637 B*4801 244 3577 10982 223 514
CW*1502 446 2688 16008 918 1080 B*4901 67 1588 15804 490 98
CW*1601 530 1128 15803 590 735 B*5001 292 769 15575 156 53
CW=*1701 5554 1869 491 1361 841 B*5101 841 2485 13576 2619 884
CW=*1802 1095 7779 14530 11223 8373 B*5102 349 2303 13138 2352 800

B*5201 1416 928 8975 200 210

B*5301 446 2754 13622 2890 1384

B*5401 227 1910 13506 1274 598

B*5501 573 1287 14420 892 180

B*5601 249 5352 16067 5075 1881

B*5701 588 3626 11746 5398 1982

B*5703 1143 2586 14723 3272 1556

B*5801 823 1636 11721 1809 1155

B*5901 91 2803 16222 1837 915

B*6701 1856 704 12533 136 307

B*7301 659 5560 2363 8347 3629

B*7801 180 4273 11454 5927 1678

B*8101 579 1097 11758 167 347

B*8201 217 5295 15480 6315 1922
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Table 7. Titration profile of the binding of mAb MEM series E/02, E/06, E/07 and E/08 to
HLA-Ia alleles. HLA-1a non-binding alleles of mAb MEM-E/02 is indicated to show the
uniqueness of their binding affinity. Note how MEM-E/06 binding of HLA-Ia differs from other

members of the series.

MEM-E/02

1/100 1/200 1/400
E*01010101 16978 + 2291 14257 +2366 12554 + 1934
MAb E/02-High Binding Alleles
B *40060101 5420 2609 1381
CW*050101 4400 1806 900
CW*1802 3862 1584 806
B *350101 3789 1527 758
CW*070101 3501 1855 1006
B *1301 2786 1215 572
B *4101 2361 966 472
B *5601 2325 1026 510
B *8201 2230 892 453
B*1801 1883 817 387
B *7301 1937 658 302
B*4001 1430 657 301
B*7801 1519 523 206
B*3701 1325 479 146
B*1513 1260 442 187
A*2402
MAb E/02 Non-Binding Alleles
A*01010101
A*02010101
A*020301
A*7401
A*03010101
A*2301
A*110201

1/100

4269
4425
2924

3718
1163
1103
980
960

1768

1548

MEM-E/07
1/200
9778 +1935

1884
2003
1232
1710
432
388
315
372

726

570

1/400

692
804
451

705
112
74
54
126

255

143

1/100

1906
1980
3053

1932
4036

947

MEM-E/08
1/200
12608 + 2527

747
815
1506

802
1986

353

1/400

195
213
549

294
739

91

B*1402
B*5401
B*4501
B*0801
B*1501
B*5101
B*0702
B*2708
B*5102
B*5701
B*5501
B*6701
B*5801
B*7801
B*3701
B*3901
B*4201
A*2301
B*4801
B*8101
B*4701
B*4002

MEM-E/06
1/100
10973 +2194

1206
1001
969
964
964
951
913
884
819
762
718
715
708
742
1140
697
694
672
657
556
522
509
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Table 8 HLA-F and HLA-G reactivities of mAbs 3D12 and MEM series. Note affinity of
MEM-E/06 and MEM-E/08 for HLA-F and HLA-G. Both these mAbs are also used as HLA-E

specific mADs in literature. See Table 2.

Heavy chains of non-classical HLA-Ib antigens coated on to Luminex microbeads
Dilutions
MEM-E/02 3D12 MEM-E/06 MEM-E/07 MEM-E/08

HLA-E HLA-F HLA-G HLA-E HLA-F HLAG HLA-E HLA-F HLA-G HLA-E HLA-F HLA-G HLA-E HLA-F HLA-G
[1/100] 16978 + 2291
[1/200] 14257 £ 2366 10973 £ 2194 9778 £1935 12608 + 2527
[1/400] 12554 £ 1934
[1/800] 6396 + 1273 44 98
[1/1000] 8585 0 7 684 7 T 6793 2466 2504 2814 116 172 5435 544 930
[1/1600] 2925 4030 8 6
[1/3200] 957 209 37
[1/6400] 224
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Table 9. Different groups of monoclonal antibodies generated at TFL after immunizing heavy
chains of HLA-E. Only Group 1 is Monospecific whereas the rest of them have varying affinities
for HLA-A, HLA-B, HLA-Cw, HLA-F and HLA-G loci.

Groups of anti- . .
HLAE mAbs Non-classical HLA Classical HLA
E F G A B Cw
Group 1 + - - - - - 24 TFL monoclonal anti-HLA antibodies
Group 2 + + - - - - NONE
Group 3 + - + - - - NONE
Group 4 + + + - - - NONE
Group 5 + - - + + + mAbs MEM-E/02. MEM-E/Q07 and 3D12*
Group 6 + + - + + + mAb MEM-E/06
Group 7 + - + + + + NONE
Group 8 + + + + + + mAbs MEM-E/06 & E/08; partial HLA-la reactivity*
mAbs TFL-006 >TFL-006; complete HLA-Ia reactivity**
* For details see Tables 6 to 8; ** For details see Tables and Figures in References 134 and 135
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Table 10. Monospecific Monoclonal antibodies generated against HLA-E heavy chain at
Terasaki Foundation Laboratory. Two different alleles of HLA-E were used as immunogens.
They are HLA-E®*%and HLA-E®*"-. The HLA-la, HLA-F and HLA-G reactivities of the mAbs
are less than <500 and hence regarded as negative. The HLA-Ia alleles showing low and high

MFIs values are indicated, as proof for the monospecificity of the mAbs.

HLA-ERY HLA-E®

HLA antigen
tested
Isotypes 1gG2b 1gG1l I1gGl 1gG2b 1gGl IgGl 1gGl IgGl IgGl IgGl IgGl 1gGl IgGl 1gGl IgGl IgG2a IgG2a IgGl | IgGl IgGl IgGl

ER109 Ef147 EF148 EF110 ER034 EF125 ER033 EM126 ER073 ER074 ET144 ER041 ER043 ET145 ER042 ER001 ET056 ER081|E®184 EC185 E®186

HLA-ER 23328 22829 16644 16226 13272 13204 13025 12397 10088 10269 9180 8914 8448 7622 7452 4691 4581 4261 | 19227 19644 19075
HLA-F 2 5 3 2 29 3 37 5 12 11 3 8 10 25 8 9 33 9 21 24 29
HLA-G 1 2 1 1 56 2 52 2 9 10 1 9 8 22 6 6 26 6 25 38 106
A* (31 alleles)
A*2902 41 30 29 40 46 31 54 35 31 33 0 32 36 33 32 38 46 31 41 39 41
A*2901 287 267 277 282 359 303 402 310 311 316 0 319 329 266 326 349 309 303 55 59 59
B* (50 alleles)
B*1502(B75) 213 204 215 208 247 226 241 227 236 239 0 248 253 206 246 274 251 233 22 21 22
B*5703(B57) 16 12 12 17 15 14 12 15 12 13 0 13 14 15 13 16 24 14
B*1513(B77) 298 305 321 299 380 338 381 353 360 352 0 372 372 372 396 358 344
B*4006(B61) 0 346
B*4701(B47) 0 197 198 204
Cw* (16 alleles)
CW*0304 0 42 40
CW*0401 0 42 40 41
CW*1203 43 34 37 41 43 39 37 41 36 36 0 38 40 40 36 45 51 34
Cw*1601 0 42
CW*1701 192 195 266 252 248 250 0 252 243 131 131 134
CW*1802 495 359 380 439 0 284 305 490 452 444 50

The monoclonal antibodies were produced following the guidelines in the report generated by
the National Research Council’s Committee on Methods of Producing Monoclonal Antibodies.
The recombinant polypeptides of HLA-ER107 (heavy-chain only; 10 mg/ml in MES buffer)
were obtained from the Immune Monitoring Lab, Fred Hutchinson Cancer Research Center
(University of Washington, Seattle, WA). Each antigen was immunized in two different mice.
Fifty micrograms of the antigen (B2m-free heavy chain) in 100 pl of PBS (pH 7.4) were mixed
with 100 pl of TiterMaxVR Gold adjuvant (CytRx, San Diego, CA) before injection into the
footpad and intraperitoneum of the mice. Three immunizations were given at about 12-day
intervals. The clones were cultured in a medium containing RPMI 1640 w/glutamine and sodium
bicarbonate (Sigma-Aldrich, St. Louis, MO, cat. no. R8758), 15% fetal calf serum, 0.29 mg/mi
L-glutamine/Pen-Strep (Gemini-Bio, MedSupply Partners,Atlanta, GA, cat. no. 400-110) and 1
mM sodium pyruvate (Sigma, cat. no. S8636). Several clones were also grown using Hybridoma
Fusion and Cloning Supplement (HFCS) (Roche Applied Science, Indianapolis, IN, cat. no.
11363735001). Isotypes of the mAbs were characterized, and no IgM Abs were detected.
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Table 11. Inhibition of purified culture supernatants of TFL-033 with two HLA-E-restricted
peptides, ®°RSARDTA™ and ***SEQKSNDASE™?, at concentrations of 0.27 pug/well. Although

both peptides showed inhibition, the a2 helical peptide SEQKSNDASE showed better inhibition
than the other peptide.

mAb TFL-033 (IgG1) Protein G purified Culture supernatant
mADb Concentration 0.07 uG/14uG/well 0.07 uG/14uG/well 0.07 uG/14uG/well
Peptide none *RSARDTA"™ SEQKSNDASE
Peptide concentration none 0.27 nG/14uG/well 0.27 nG/14nG/well
Mean (n=3) 3759 3371
SD = 118 172
p? 0.03
Mean (n= 3) 3958 3155
SD = 118 117
p’ <0.003
31
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Table 12. Summary of the results of immunostaining of normal gastric tissue and primary and
metastatic gastric cancers during different stages of tumor progression with mAbs MEM-E/02
and TFL-033a (purified from ascites) and TFL-033s (purified from culture supernatant). (Source:
114]

Tissue Micro Array Anti-HLA-E-reactive mAbs Total | MEM-E/02 | TFL-033a TFL-033s
Characteristics Incidence [n] % % %
BN 01013a (Array of Normal Gastric Mucosa)
normal mucosa 68 19.1 100 89.7
cell 63 19 100 96.8
ST 8015 (Array of Primary tumor tissues )
Normal tissue in ST 8015 10 10 100 100
Primary 70 30 37.1 38.5
- Adenocarcinoma 30 40 26.6 30
ypes Diffuse carcinoma 40 225 45 45
T1(m,sm Mucosa/submucosa
primary tumor ( ) - 15 20 40 46.6
. S T 2 (mp, ss) propria/Subserosa
infiltration in T3 | -
gastric mucosa* (sg) nvasion across serosa 55 327 36.4 36.4
T 4 (si) organ
Nodal Involvement NO 4l 39 51.2 53.6
YES 29 17.2 17.2 17.2
Stage | T1/2,NO or T1,N1
Stage Il T3/2N0 47 36.2 42.6 46.8
Stages Stage lll T4,anyN
: 17.4 26.1 21.7
Stage IV anyT,anyN,M1 23 6
Grade 1 Well diff. . 21 42.9 381 381
. - Grade 2 moderately diff.
Differentiation Grade 3 boorly diff
Grade 4 not diff. 47 23.4 36.2 38.3
ST 8013 (Array of Metastatic tumor tissues)
Metastatic lesions 40 52.5 37.5 40
Metastatic tumor peritoneal 5 40 20 20
types Liver 3 33.3 33.3 33.3
Ovarian 5 60 40 40
Lymph node 27 55.6 40.4 44.4
Emerging Findings
# The incidence and Intensity of staining by TFL-033 staining normal gastric mucosa is higher than MEM-E/02
# The incidence of MEM-E/02 staining Adenocarcinoma is higher than that by TFL-033
# The incidence of TFL-033 staining diffuse carcinoma is higher than that by MEM-E/02
# The incidence of E/02 staining of T3 & T4 is higher than the staining of T1 & T2, no such difference is seen by TFL-033
# Of all metastatic lesions, the Lymph node lesions stain well with all mAbs in the following order: MEM-E/02 > TFL-033
* based on TNM Classification of Malignant Tumors (UICC)
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Figure 1. The structure of native HLA-E with 2m but without a peptide in the alpha 1 and 2
helical grooves. A. The amino acids specific for alpha 1 ( *RSARDT") and alpha 2 (**°
SEQKSNDASEAHQ™®) helical domains are shown. B. Amino acid sequences common to all
HLA class | alleles (*“YAYDGKDY*?, 2 LNEDLRSWTA"®) are shown.
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Figure 2. The structure of native
trimeric HLA-E with O B2m (in
blue) and with peptide (silvery beads
or line) in alpha 1 and 2 helical
groove. The amino acids specific
for alpha 1 ( ®RSARDT™) and
alpha 2 (** SEQKSNDASEA™)
= helical domains are shown. The
= amino acids in yellow are specific
< for HLA-E, in orange are specific
< for HLA-G and in purple for HLA-
>

0]

Peptide in the groove

F. Amino acids common to HLA-E
and HLA-G are in green, common to
HLA-E and HLA-F are in white, and
those common to HLA-G and HLA-
F are in Grey.

alalalalalal
65 66 67 68 69 70
RSARDT

The White Arrow refers to the cite of

SILVERY BEADS or LINE REFER TO
THE PEPTIDE IN THE GROOVE
Glycosylation in a1 helix

02 02 02 a2 a2 a2 a2 a2 a2 o2

143 144 145 146 147 148 149 150 151 152

S EQKSNDASE
S KRKCEAANV
QIR [ERYSE A ENERY:
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Figure 3. The structure of native trimeric HLA-E with 2m (in blue) and with peptide gsilvery
beads or line) in al and a2 helical groove. The amino acids specific for a1l ( ®°RSARDT") & 2
(** SEQKSNDASEA™) helical domains of HLA-E are shown in yellow. Upper three parts of
the figure are a2 (**> SEQKSNDASEA™) helical domain contains the binding sites of NKG2A
of NK cell activating receptors and Lower three parts of the figure are ol ( *RSARDT®) domain
cotnains the bindings sites of CD94 of NK cell receptors. The amino acids in orange and in
white boxes are specific the amino acids that interact with receptors. Note that these receptors
absent in HLA-G and HLA-F.
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Figure 4. Human gastric cancer (diffused carcinoma) paraffin tissue sections stained with the
diluted ascites of monospecificMAb TFL-033a and MEM-E/02. Control, stained without primary
MADs. Note the differences in staining between the two antibodies; MEM-E/02 failed to stain

any cells while TFL-033a showed intense and widely distributed staining indicative of

overexpression of intact HLA-E [Source: 130].
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Figure 5. Human melanoma paraffin tissue sections stained with the culture supernatants of TFL
monospecific MAbs and of MEM-E/02 [Source: 130]

A  MEM-E02 5 TFL-TFL-073s
1:100 e 1:2
Fo
e 2T
) 2 ""Z'* =? -~
~ N o_a -

37
Copyright 2017 Internal Medicine Review. All Rights Reserved. Volume 3, Issue 12.



REFERENCES

1.

Horton R, Wilming L, Rand V, et al.
Gene map of the extended human
MHC. Nature Reviews Genetics. 2004;
5(12): 889-899. doi: 10.1038/nrg14809.
Trowsdale J. HLA genomics in the
third millennium. Curr Opin Immunol.
2005; 17(5): 498-504. doi:
10.1016/j.c0i.2005.07.015.

Schnabl E, Stockinger H, Majdic O,
Gaugitsch H, Lindley 1J, Maurer D,
Hajek-Rosenmayr A, Knapp W.
Activated human T lymphocytes
express MHC class | heavy chains not
associated with f2m, J Exp Med.1990
May 1;171(5):1431-42.

Madrigal JA, Belich MP Benjamin RJ,
Little AM, Hildebrand WH, Mann DL,
Parham P. Molecular definition of a
polymorphic antigen (LA45) of free
HLA-A and -B heavy chains found on
the surface of the activated B and T
cells. J. Exp Med. 1991 Nov
1;174(5):1085-95.

Demaria S, Schwab R,. Bushkin Y.
The origin and fate of beta 2m-free
MHC class | molecules induced on
activated T cells. Cell Immunol. 1992
Jun;142(1):103-13.

Pickl WF, Holter W, Stockl J, Majdic
O, Knapp W. Expression of f2m -free
HLA class | a-chainson activated T
cells requires internalization of HLA
class | heterodimers. Immunology.
1996 May;88(1):104-9

Allen RL, Trowsdale J, Recognition of
classical and heavy chain forms of
HLA-B27 by leukocyte receptors. Curr
Mol Med. 2004 Feb;4(1):59-65.
Robinson J, Halliwell JA, Hayhurst JH,
Flicek P, Parham P, Marsh SGE. The
IPD and IMGT/HLA database: allele
variant databases. Nucleic Acids
Research. 2015. 43:D423-431.
http://hla.alleles.org. Updated April 13,
2015. Accessed May 21, 2015.

Internal Medicine Review HLA-E restricted monoclonal antibodies

9.

10.

11.

12.

13.

14.

15.

December 2017

Geraghty DE, Koller BH, Orr HT. A
human major  histocompatibility
complex class | gene that encodes a
protein with a shortened cytoplasmic
segment. Proc Natl Acad Sci USA.
1987; 84(24): 9145-9.

Koller BH, Geraghty DE, Shimizu Y,
DeMars R, Orr HT. HLA-E. A novel
HLA class | gene expressed in resting
T lymphocytes.J Immunol. 1988;
141(3): 897-904.

Rodgers JR, Cook RG. MHC class Ib
molecules bridge innate and acquired
immunity. Nat Rev Immunol. 2005;
5(6): 459-71. doi: 10.1038/nril1635.
Kochan G, Escors D, Breckpot K,
Guerrero-Setas D. Role of non-
classical MHC class | molecules in
cancer immunosuppression.
Oncoimmunology. 2013;2(11):e26491.
doi: 10.4161/onci.26491.

Sullivan LC, Hoare HL, McCluskey J,
Rossjohn J, Brooks AG. A structural
perspective  on MHC class Ib

molecules in adaptive
immunity. Trends Immunol.  2006;
27(9): 413-20. doi:

10.1016/}.it.2006.07.006.

Llano M, Lee N, Navarro F, et al.
HLA-E-bound  peptides influence
recognition by inhibitory and triggering
CD94/NKG2 receptors: preferential
response  to an  HLA-G-derived
nonamer. Eur J Immunol. 1998; 28(9):
2854-63. doi: 10.1002/(SICI)1521-
4141(199809)28:09&#60;2854::AlD-
IMMU2854&#62;3.0.CO;2-W.

Foroni I, Couto AR, Bettencourt BF,
Santos M, Lima M, Bruges-Armas J.
HLA-E, HLA-F and HLA-G — The
Non-Classical Side of the MHC
Cluster. Chapter 3, pages 61-109, HLA
and associated important diseases.
Intech, Edited by Yongzhi Xi,

Copyright 2017 Internal Medicine Review. All Rights Reserved. Volume 3, Issue 12.



16.

17.

18.

19.

20.

21.

https://www.intechopen.com/books/hla-
and-associated-important-diseases
Carosella ED, Moreau P, Le Maoult J,
Le Discorde M, Dausset J, Rouas-
Freiss  N.HLA-G molecules:  from
maternal-fetal tolerance to tissue
acceptance. Adv

Immunol. 2003;81:199-252.

Le RondS,Le Maoult J, Créput
C, Menier C, Deschamps M, Le Friec
G, Amiot L, Durrbach A, Dausset
J, Carosella  ED, Rouas-Freiss N
Alloreactive CD4+ and CD8+ T cells
express the immunotolerant HLA-
G molecule in  mixed lymphocyte
reactions: in vivo implications in
transplanted patients. Eur J
Immunol. 2004 Mar;34(3):649-660.
doi: 10.1002/eji.200324266.
LeMaoult J, Rouas-Freiss N, Carosella
ED. HLA-G5  expression by
trophoblast cells: the facts. Mol Hum
Reprod. 2005 Oct;11(10):719-22.
Morales PJ, Pace JL, Platt JS, Phillips
TA, Morgan K, Fazleabas AT, Hunt
JS. Placental cell expression of HLA-
G2 isoforms is limited to the invasive
trophoblast phenotype. J
Immunol. 2003 Dec  1;171(11):6215-
24.

Carosella ED, Favier B, Rouas-Freiss
N, Moreau P, Lemaoult J. Beyond the
increasing  complexity  of  the
immunomodulatory HLA-G molecule.
Blood. 2008 May 15;111(10):4862-70.
doi: 10.1182/blood-2007-12-127662.
Clements CS, Kjer-Nielsen L,
Kostenko L, Hoare HL, Dunstone MA,
Moses E, Freed K, Brooks AG,
Rossjohn J, McCluskey J. Crystal
structure of HLA-G: a nonclassical
MHC class | molecule expressed at the
fetal-maternal interface. Proc Natl
Acad Sci U S  A.2005 Mar
1;102(9):3360-5

39

Internal Medicine Review HLA-E restricted monoclonal antibodies

22.

23.

24.

25.

26.

27.

December 2017

Diaz-Lagares A, Alegre E, LeMaoult J,
Carosella ED, Gonzalez A. Nitric
oxide produces HLA-G nitration and
induces metalloprotease-dependent
shedding creating a tolerogenic
milieu.Immunology. 2009 Mar;126(3):
436-45. doi: 10.1111/5.1365-
2567.2008.02911.x

Zidi I, Guillard C, Marcou C, Krawice-
Radanne I, Sangrouber D, Rouas-Freiss
N, Carosella ED, Moreau P. Increase in
HLA-G1 proteolytic shedding by

tumor cells: a regulatory pathway
controlled by NF-kappaB inducers.
Cell Mol Life

Sci. 2006 Nov;63(22):2669-81.

Boyson JE, Erskine R, Whitman
MC, Chiu M, Lau JM, Koopman
LA, Valter MM, Angelisova P, Horejsi
V, Strominger JL. Disulfide bond-
mediated dimerization of HLA-G on
the cell surface. Proc Natl Acad Sci U
S A. 2002 Dec 10;99(25):16180-5.
Shiroishi M, Kuroki K, Ose T,
Rasubala L, Shiratori I, Arase H,
Tsumoto K, Kumagai I, Kohda D,
Maenaka K. Efficient leukocyte Ig-like
receptor signaling and crystal structure
of disulfide-linked HLA-G dimer. J
Biol Chem. 2006 Apr
14;281(15):10439-47.

Colonna M, Navarro F, Bellon T,
Llano M, Garcia P, Samaridis J,
Angman L, Cella M, Lopez-Botet M.
A common inhibitory receptor for
major histocompatibility complex class
I molecules on human lymphoid and
myelomonocytic  cells. J  Exp
Med. 1997 Dec 1;186(11):1809-18.
Colonna M, Samaridis J, Cella M,
Angman L, Allen RL, O'Callaghan CA,
Dunbar R, Ogg GS, Cerundolo V,
Rolink A. Human myelomonocytic
cells express an inhibitory receptor for
classical and nonclassical MHC class |

Copyright 2017 Internal Medicine Review. All Rights Reserved. Volume 3, Issue 12.


https://www.intechopen.com/books/hla-and-associated-important-diseases
https://www.intechopen.com/books/hla-and-associated-important-diseases
https://www.ncbi.nlm.nih.gov/pubmed/14711057
https://www.ncbi.nlm.nih.gov/pubmed/14711057
https://www.ncbi.nlm.nih.gov/pubmed/14711057
https://www.ncbi.nlm.nih.gov/pubmed/?term=Le%20Rond%20S%5BAuthor%5D&cauthor=true&cauthor_uid=14991594
https://www.ncbi.nlm.nih.gov/pubmed/?term=Le%20Maoult%20J%5BAuthor%5D&cauthor=true&cauthor_uid=14991594
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cr%C3%A9put%20C%5BAuthor%5D&cauthor=true&cauthor_uid=14991594
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cr%C3%A9put%20C%5BAuthor%5D&cauthor=true&cauthor_uid=14991594
https://www.ncbi.nlm.nih.gov/pubmed/?term=Menier%20C%5BAuthor%5D&cauthor=true&cauthor_uid=14991594
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deschamps%20M%5BAuthor%5D&cauthor=true&cauthor_uid=14991594
https://www.ncbi.nlm.nih.gov/pubmed/?term=Le%20Friec%20G%5BAuthor%5D&cauthor=true&cauthor_uid=14991594
https://www.ncbi.nlm.nih.gov/pubmed/?term=Le%20Friec%20G%5BAuthor%5D&cauthor=true&cauthor_uid=14991594
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amiot%20L%5BAuthor%5D&cauthor=true&cauthor_uid=14991594
https://www.ncbi.nlm.nih.gov/pubmed/?term=Durrbach%20A%5BAuthor%5D&cauthor=true&cauthor_uid=14991594
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dausset%20J%5BAuthor%5D&cauthor=true&cauthor_uid=14991594
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dausset%20J%5BAuthor%5D&cauthor=true&cauthor_uid=14991594
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carosella%20ED%5BAuthor%5D&cauthor=true&cauthor_uid=14991594
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rouas-Freiss%20N%5BAuthor%5D&cauthor=true&cauthor_uid=14991594
https://www.ncbi.nlm.nih.gov/pubmed/?term=Le+Rond+et+al.%2C+2004%2C+HLA-G
https://www.ncbi.nlm.nih.gov/pubmed/?term=Le+Rond+et+al.%2C+2004%2C+HLA-G
https://www.ncbi.nlm.nih.gov/pubmed/16330469
https://www.ncbi.nlm.nih.gov/pubmed/16330469
https://www.ncbi.nlm.nih.gov/pubmed/14634138
https://www.ncbi.nlm.nih.gov/pubmed/14634138
https://www.ncbi.nlm.nih.gov/pubmed/14634138
https://www.ncbi.nlm.nih.gov/pubmed/18334671
https://www.ncbi.nlm.nih.gov/pubmed/18334671
https://www.ncbi.nlm.nih.gov/pubmed/18334671
https://www.ncbi.nlm.nih.gov/pubmed/15718280
https://www.ncbi.nlm.nih.gov/pubmed/15718280
https://www.ncbi.nlm.nih.gov/pubmed/15718280
https://www.ncbi.nlm.nih.gov/pubmed/15718280
https://www.ncbi.nlm.nih.gov/pubmed/18764882
https://www.ncbi.nlm.nih.gov/pubmed/18764882
https://www.ncbi.nlm.nih.gov/pubmed/18764882
https://www.ncbi.nlm.nih.gov/pubmed/18764882
https://www.ncbi.nlm.nih.gov/pubmed/18764882
https://www.ncbi.nlm.nih.gov/pubmed/17072500
https://www.ncbi.nlm.nih.gov/pubmed/17072500
https://www.ncbi.nlm.nih.gov/pubmed/17072500
https://www.ncbi.nlm.nih.gov/pubmed/17072500
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boyson%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=12454284
https://www.ncbi.nlm.nih.gov/pubmed/?term=Erskine%20R%5BAuthor%5D&cauthor=true&cauthor_uid=12454284
https://www.ncbi.nlm.nih.gov/pubmed/?term=Whitman%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=12454284
https://www.ncbi.nlm.nih.gov/pubmed/?term=Whitman%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=12454284
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chiu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12454284
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lau%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=12454284
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koopman%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=12454284
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koopman%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=12454284
https://www.ncbi.nlm.nih.gov/pubmed/?term=Valter%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=12454284
https://www.ncbi.nlm.nih.gov/pubmed/?term=Angelisova%20P%5BAuthor%5D&cauthor=true&cauthor_uid=12454284
https://www.ncbi.nlm.nih.gov/pubmed/?term=Horejsi%20V%5BAuthor%5D&cauthor=true&cauthor_uid=12454284
https://www.ncbi.nlm.nih.gov/pubmed/?term=Horejsi%20V%5BAuthor%5D&cauthor=true&cauthor_uid=12454284
https://www.ncbi.nlm.nih.gov/pubmed/?term=Strominger%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=12454284
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boyson+et+al.%2C+2002%2C+HLA-G
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boyson+et+al.%2C+2002%2C+HLA-G
https://www.ncbi.nlm.nih.gov/pubmed/16455647
https://www.ncbi.nlm.nih.gov/pubmed/16455647
https://www.ncbi.nlm.nih.gov/pubmed/16455647
https://www.ncbi.nlm.nih.gov/pubmed/9382880
https://www.ncbi.nlm.nih.gov/pubmed/9382880
https://www.ncbi.nlm.nih.gov/pubmed/9382880
https://www.ncbi.nlm.nih.gov/pubmed/9382880
https://www.ncbi.nlm.nih.gov/pubmed/9531263
https://www.ncbi.nlm.nih.gov/pubmed/9531263
https://www.ncbi.nlm.nih.gov/pubmed/9531263

28.

29.

30.

31.

32.

33.

34.

molecules. ]
1,;160(7):3096-100.
Rajagopalan S, Long EO. A human
histocompatibility leukocyte antigen
(HLA)-G-specific receptor expressed
on all natural killer cells. J Exp
Med. 1999 Apr 5;189(7):1093-100.
Erratum in: J Exp Med 2000 Jun
5;191(11): ):following 2027.

Donadi EA, Castelli EC, Arnaiz-
Villena A, Roger M, Rey D, Moreau P.
Implications of the polymorphism of
HLA-G on its function, regulation,
evolution and disease association. Cell
Mol Life Sci. 2011; 68(3): 369-95. doi:
10.1007/s00018-010-0580-7.

Pistoia V, Morandi F, Wang X,
Ferrone S. Soluble HLA-G: Are they
clinically relevant? Semin Cancer Biol.
2007;17(6): 469-79.
doi:10.1016/j.semcancer.2007.07.004.
Pabdn MA, Navarro CE, Osorio JC, et
al. Impact of human leukocyte antigen
molecules E, F, and G on the outcome
of transplantation. Transplant Proc.
2014; 46(9): 2957-65. doi:
10.1016/j.transproceed.2014.07.010.
Wainwright S, Biro P, Holmes C.
HLA-F is a predominantly empty,
intracellular, TAP-associated MHC
class Ib protein with a restricted
expression pattern. J Immunol. 2000;
164(1): 319-28.

Morandi F, Cangemi G, Barco S, et al.
Plasma Levels of Soluble HLA-E and
HLA-F at Diagnosis May Predict
Overall Survival of Neuroblastoma
Patients. Biomed Res Int. 2013;
956878. doi: 10.1155/2013/956878.
Gobin SJ, van den Elsen PJ.
Transcriptional regulation of the MHC
class Ib genes HLA-E, HLA-F, and
HLA-G. Hum Immunol. 2000; 61(11):
1102-7. doi: 10.1016/S0198-
8859(00)00198-1.

Immunol. 1998 Apr

40

Internal Medicine Review HLA-E restricted monoclonal antibodies

35.

36.

37.

38.

39.

40.

41.

December 2017

Lee N, Ishitani A, Geraghty DE. HLA-
F is a surface marker on activated
lymphocytes. Eur J Immunol. 2010;
40(8): 2308-18. doi:
10.1002/eji.201040348.

Lepin EJ, Bastin JM, Allan DS, et al.
Functional characterization of HLA-F
and binding of HLA-F tetramers to
ILT2 and ILT4 receptors. Eur J
Immunol. 2000; 30(12): 3552-61. doi:
10.1002/1521-
4141(200012)30:12&#60;3552::AlD-
IMMU3552&#62;3.0.CO;2-L.

Allan DS, Lepin EJ, Braud VM,
O'Callaghan CA, McMichael AJ.
Tetrameric complexes of HLA-E,
HLA-F, and HLA-G. J Immunol
Methods. 2002; 268(1) :43-50.
Goodridge JP, Burian A, Lee N,
Geraghty DE. HLA-F and MHC class |
open conformers are ligands for NK
cell Ig-like receptors. J Immunol. 2013;
191(7): 3553-62. doi:
10.4049/jimmunol.1300081.
Goodridge JP, Lee N, Burian A, et al.
HLA-F and MHC-I open conformers
cooperate in a MHC-I antigen cross-
presentation pathway. J
Immunol. 2013; 191(4): 1567-77. doi:
10.4049/jimmunol.1300080.
Goodridge JP, Burian A, Lee N,
Geraghty DE. HLA-F complex without
peptide binds to MHC class | protein in
the open conformer form. J Immunol.
2010;  184(11): 6199-208. doi:
10.4049/jimmunol.1000078.

Felicio LP, Porto 10, Mendes-Junior
CT, Veiga-Castelli LC, Santos
KE, Vianello-Brondani  RP, Sabbagh
A, Moreau P, Donadi EA, Castelli EC.
Worldwide HLA-E nucleotide and
haplotype  variability reveals a
conserved gene for coding and 3'
untranslated regions. Tissue
Antigens. 2014 Feb;83(2):82-93.  doi:
10.1111/tan.12283.

Copyright 2017 Internal Medicine Review. All Rights Reserved. Volume 3, Issue 12.


https://www.ncbi.nlm.nih.gov/pubmed/9531263
https://www.ncbi.nlm.nih.gov/pubmed/10190900
https://www.ncbi.nlm.nih.gov/pubmed/10190900
https://www.ncbi.nlm.nih.gov/pubmed/10190900
https://www.ncbi.nlm.nih.gov/pubmed/10190900
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fel%C3%ADcio%20LP%5BAuthor%5D&cauthor=true&cauthor_uid=24400773
https://www.ncbi.nlm.nih.gov/pubmed/?term=Porto%20IO%5BAuthor%5D&cauthor=true&cauthor_uid=24400773
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mendes-Junior%20CT%5BAuthor%5D&cauthor=true&cauthor_uid=24400773
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mendes-Junior%20CT%5BAuthor%5D&cauthor=true&cauthor_uid=24400773
https://www.ncbi.nlm.nih.gov/pubmed/?term=Veiga-Castelli%20LC%5BAuthor%5D&cauthor=true&cauthor_uid=24400773
https://www.ncbi.nlm.nih.gov/pubmed/?term=Santos%20KE%5BAuthor%5D&cauthor=true&cauthor_uid=24400773
https://www.ncbi.nlm.nih.gov/pubmed/?term=Santos%20KE%5BAuthor%5D&cauthor=true&cauthor_uid=24400773
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vianello-Brondani%20RP%5BAuthor%5D&cauthor=true&cauthor_uid=24400773
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sabbagh%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24400773
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sabbagh%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24400773
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moreau%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24400773
https://www.ncbi.nlm.nih.gov/pubmed/?term=Donadi%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=24400773
https://www.ncbi.nlm.nih.gov/pubmed/?term=Castelli%20EC%5BAuthor%5D&cauthor=true&cauthor_uid=24400773
https://www.ncbi.nlm.nih.gov/pubmed/?term=Felicio+et+al.+2014%2C+HLA-E
https://www.ncbi.nlm.nih.gov/pubmed/?term=Felicio+et+al.+2014%2C+HLA-E

42.

43.

44,

45.

46.

47.

48.

Grimsley C, Ober C. Population
genetic studies of HLA-E: evidence for
selection. Hum  Immunol. 1997
Jan;52(1):33-40.

Grimsley C, Kawasaki A, Gassner C,
Sageshima N, Nose Y, Hatake K,
Geraghty DE, Ishitani A. Definitive
high resolution typing of HLA-E allelic
polymorphisms: Identifying potential
errors in existing allele data. Tissue
Antigens. 2002 Sep;60(3):206-12.
Strong RK, Holmes MA, Li P, Braun
L, Lee N, Geraghty DE. HLA-E allelic
variants.  Correlating  differential
expression, peptide affinities, crystal
structures, and thermal stabilities. J
Biol Chem. 2003 Feb 14;278(7):5082-
90. Epub 2002 Oct 30.

Kraemer T, Blasczyk R, Bade-Doeding

C. HLA-E: a novel player for
histocompatibility. J Immunol Res.
2014; 2014: 352160. doi:

10.1155/2014/352160.

Iwaszko M, Bogunia-Kubik K. Clinical
significance of the HLA-E and
CD94/NKG2 interaction. Arch
Immunol Ther Exp (Warsz). 2011;
59(5): 353-67. doi: 10.1007/s00005-
011-0137-y.

Kraemer T, Celik AA, Huyton T,
Kunze-Schumacher H, Blasczyk R,

Bade-Doding C. 2015. HLA-E:
Presentation of a Broader Peptide
Repertoire  Impacts the  Cellular
Immune Response—Implications on
HSCT  Outcome. Stem  Cells
International. 2015, Article
ID 346714, 12 pages.

dx.doi.org/10.1155/2015/346714

Celik AA, Kraemer T, Huyton T,
Blasczyk R, Bade-Doding C. 2016.
The diversity of the HLA-E-restricted

peptide  repertoire  explains  the
immunological  impact of the
Argl07Gly mismatch.

Immunogenetics. 68: 29-41.

41

Internal Medicine Review HLA-E restricted monoclonal antibodies

49.

50.

51.

52.

53.

54,

December 2017

Goel R, Kabeerdoss J, Mohan H,
Danda S, Jayaseelan V, Kumar TS,
Jude J, Bacon P, Joseph G, Danda
D.Soluble-HLA-E: A follow up
biomarker in Takayasu arteritis,
independent of HLA-E genotype.Int J
Rheum Dis. 2017 Apr 19. doi:
10.1111/1756-185X.13027.

Wagner B, da Silva Nardi F, Schramm
S, Kraemer T, Celik AA, Dirig J, Horn
PA, Dihrsen U, Nickel H, Rebmann
V.HLA-E allelic genotype correlates
with HLA-E plasma levels and predicts
early  progression in chronic
lymphocytic leukemia.Cancer. 2017
Mar 1;123(5):814-823. doi: 10.1002/
cner.30427.

Morandi F, Pozzi S, Carlini B,
Amoroso L, Pistoia V, Corrias MV.
Soluble HLA-G and HLA-E Levels in
Bone Marrow Plasma Samples Are
Related to Disease Stage in
Neuroblastoma Patients. J Immunol
Res. 2016;2016:7465741
doi:10.1155/2016/7465741

Morandi F, Cangemi G, Barco S,
Amoroso L, Giuliano M, Gigliotti AR,
Pistoia V, Corrias MV. Plasma levels
of soluble HLA-Eand  HLA-F at
diagnosis may predict overall survival
of neuroblastoma patients. Biomed Res
Int. 2013;2013:956878. doi:
10.1155/2013/956878.

Allard M, Oger R, Vignard V, Percier
JM, Fregni G, Périer A, Caignard A,
Charreau B, Bernardeau K, Khammari
A, Dréno B, Gervois N.
Serum soluble HLA-E in melanoma: a
new potential immune-related marker
in cancer. PLoS One.
2011;6(6):e21118. doi:
10.1371/journal.pone.0021118.

Coupel S, Moreau A, Hamidou M,
Horejsi V, Soulillou JP, Charreau B.
Expression and release of soluble
HLA-E is an immunoregulatory feature

Copyright 2017 Internal Medicine Review. All Rights Reserved. Volume 3, Issue 12.


https://www.ncbi.nlm.nih.gov/pubmed/9021407
https://www.ncbi.nlm.nih.gov/pubmed/9021407
https://www.ncbi.nlm.nih.gov/pubmed/9021407
https://www.ncbi.nlm.nih.gov/pubmed/12445303
https://www.ncbi.nlm.nih.gov/pubmed/12445303
https://www.ncbi.nlm.nih.gov/pubmed/12445303
https://www.ncbi.nlm.nih.gov/pubmed/12445303
https://www.ncbi.nlm.nih.gov/pubmed/12411439
https://www.ncbi.nlm.nih.gov/pubmed/12411439
https://www.ncbi.nlm.nih.gov/pubmed/12411439
https://www.ncbi.nlm.nih.gov/pubmed/12411439
http://dx.doi.org/10.1155/2015/346714
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4701785/
https://www.ncbi.nlm.nih.gov/pubmed/28425192
https://www.ncbi.nlm.nih.gov/pubmed/28425192
https://www.ncbi.nlm.nih.gov/pubmed/28425192
https://www.ncbi.nlm.nih.gov/pubmed/27859015
https://www.ncbi.nlm.nih.gov/pubmed/27859015
https://www.ncbi.nlm.nih.gov/pubmed/27859015
https://www.ncbi.nlm.nih.gov/pubmed/27859015
https://www.ncbi.nlm.nih.gov/pubmed/27610393
https://www.ncbi.nlm.nih.gov/pubmed/27610393
https://www.ncbi.nlm.nih.gov/pubmed/27610393
https://www.ncbi.nlm.nih.gov/pubmed/27610393
https://www.ncbi.nlm.nih.gov/pubmed/24350297
https://www.ncbi.nlm.nih.gov/pubmed/24350297
https://www.ncbi.nlm.nih.gov/pubmed/24350297
https://www.ncbi.nlm.nih.gov/pubmed/24350297
https://www.ncbi.nlm.nih.gov/pubmed/21712991
https://www.ncbi.nlm.nih.gov/pubmed/21712991
https://www.ncbi.nlm.nih.gov/pubmed/21712991

55.

56.

S7.

58.

59.

60.

61.

of endothelial cell activation. Blood.
2007; 109(7):  2806-14.  doi:
10.1182/blood-2006-06-030213.

Derré L, Corvaisier M, Charreau B,
Moreau A, Godefroy E, Moreau-Aubry
A, Jotereau F, Gervois N Expression
and release of HLA-E by melanoma
cells and melanocytes: potential impact
on the response of cytotoxic effector
cells. J Immunol. 2006 Sep
1;177(5):3100-7

Rinke de Wit TF, Vloemans S, van den
Elsen PJ, Haworth A, Stern PL.
Differential expression of the HLA
class | multigene family by human
embryonal carcinoma and
choriocarcinoma  cell lines. J
Immunol. 1990 Feb 1;144(3):1080-7.
Stern PL, Rinke de Wit TF. The role of
MHC class |  expression in
developmental tumours. Semin Cancer
Biol. 1991 Feb;2(1):11-6.

Boucraut, J., T. Guillaudeux, M.
Alizadeh, J. Boretto, G. Chimini, F.
Malecaze, G. Semana, R. Fauchet, P.
Pontarotti, and P. Le Bouteiller. 1993.
HLA-E is the only class-1 gene that
escapes CpG methylation and is
transcriptionally  active in  the
trophoblast-derived human cell line
JAR. Immunogenetics 38:117.
Boucraut, J., R. Hakem, A. Gauthier,
R. Fauchet, and P. Le Bouteiller. 1991.
Transfected trophoblast-derived human
cells can express a single HLA class |
allelic product. Tissue Antigens 37:84.
Gustafson KS, Ginder GD. Interferon-
gamma induction of the human
leukocyte antigen-E gene is mediated
through binding of a complex
containing STATlalpha to a distinct
interferon-gamma-responsive element.
J Biol Chem. 1996 Aug
16;271(33):20035-46.

Lee N, Goodlett DR, Ishitani A,
Marquardt H, Geraghty DE. HLA-E

Internal Medicine Review HLA-E restricted monoclonal antibodies

62.

63.

64.

65.

66.

67.

68.

December 2017

surface expression depends on binding
of TAP-dependent peptides derived
from certain HLA class | signal
sequences. J Immunol. 1998; 160(10):
4951-60.

O'Callaghan CA. Molecular basis of
human natural killer cell recognition
of HLA-E (human leucocyte antigen-
E) and its relevance to clearance of
pathogen-infected and tumour cells.
Clin Sci (Lond). 2000 Jul;99(1):9-17.
Braud VM, Allan DS, O'Callaghan
CA, Soderstrom K, D'Andrea A, Ogg
GS, Lazetic S, Young NT, Bell
JI, Phillips JH, Lanier LL, McMichael
AJ. HLA-E binds to natural killer cell
receptors CD94/NKG2A, B and C.
Nature. 1998 Feb 19;391(6669):795-9.
Lee N, Llano M, Carretero M, Ishitani
A, Navarro F, LoOpez-Botet M,
Geraghty DE. HLA-E is a major ligand
for the natural killer inhibitory receptor
CD94/NKG2A. Proc Natl Acad Sci U
S A. 1998 Apr 28;95(9):5199-204.
McMahon CW, Raulet DH. Expression
and function of NK cell receptors in
CD8+ T cells. Curr Opin
Immunol. 2001 Aug;13(4):465-70.
Mingari MC, Schiavetti F, Ponte M,
Vitale C, Maggi E, Romagnani S,
Demarest J, Pantaleo G, Fauci AS,
Moretta L. Human CD8+ T
lymphocyte subsets that express HLA

class I-specific inhibitory receptors
represent oligoclonally or
monoclonally expanded cell

populations. Proc Natl Acad Sci U S
A. 1996 Oct 29;93(22):12433-8.
Brooks AG, Posch PE, Scorzelli CJ,
Borrego F, Coligan JE. NKG2A
complexed with CD94 defines a novel
inhibitory natural killer cell receptor. J
Exp Med. 1997 Feb 17;185(4):795-
800.

Lanier LL. Up on the tightrope: natural
killer cell activation and inhibition. Nat

Copyright 2017 Internal Medicine Review. All Rights Reserved. Volume 3, Issue 12.


https://www.ncbi.nlm.nih.gov/pubmed/16920947
https://www.ncbi.nlm.nih.gov/pubmed/16920947
https://www.ncbi.nlm.nih.gov/pubmed/16920947
https://www.ncbi.nlm.nih.gov/pubmed/16920947
https://www.ncbi.nlm.nih.gov/pubmed/16920947
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rinke%20de%20Wit%20TF%5BAuthor%5D&cauthor=true&cauthor_uid=2104910
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vloemans%20S%5BAuthor%5D&cauthor=true&cauthor_uid=2104910
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20den%20Elsen%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=2104910
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20den%20Elsen%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=2104910
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haworth%20A%5BAuthor%5D&cauthor=true&cauthor_uid=2104910
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stern%20PL%5BAuthor%5D&cauthor=true&cauthor_uid=2104910
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rinke+de+Wit%2C+et+al+1990%2C+HLA-E
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rinke+de+Wit%2C+et+al+1990%2C+HLA-E
https://www.ncbi.nlm.nih.gov/pubmed/1912513
https://www.ncbi.nlm.nih.gov/pubmed/1912513
https://www.ncbi.nlm.nih.gov/pubmed/1912513
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gustafson%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=8702722
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ginder%20GD%5BAuthor%5D&cauthor=true&cauthor_uid=8702722
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gustafsan+1996+HLA-E
https://www.ncbi.nlm.nih.gov/pubmed/10887053
https://www.ncbi.nlm.nih.gov/pubmed/10887053
https://www.ncbi.nlm.nih.gov/pubmed/10887053
https://www.ncbi.nlm.nih.gov/pubmed/10887053
https://www.ncbi.nlm.nih.gov/pubmed/10887053
https://www.ncbi.nlm.nih.gov/pubmed/?term=Braud%20VM%5BAuthor%5D&cauthor=true&cauthor_uid=9486650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Allan%20DS%5BAuthor%5D&cauthor=true&cauthor_uid=9486650
https://www.ncbi.nlm.nih.gov/pubmed/?term=O%27Callaghan%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=9486650
https://www.ncbi.nlm.nih.gov/pubmed/?term=O%27Callaghan%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=9486650
https://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%B6derstr%C3%B6m%20K%5BAuthor%5D&cauthor=true&cauthor_uid=9486650
https://www.ncbi.nlm.nih.gov/pubmed/?term=D%27Andrea%20A%5BAuthor%5D&cauthor=true&cauthor_uid=9486650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ogg%20GS%5BAuthor%5D&cauthor=true&cauthor_uid=9486650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ogg%20GS%5BAuthor%5D&cauthor=true&cauthor_uid=9486650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lazetic%20S%5BAuthor%5D&cauthor=true&cauthor_uid=9486650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Young%20NT%5BAuthor%5D&cauthor=true&cauthor_uid=9486650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bell%20JI%5BAuthor%5D&cauthor=true&cauthor_uid=9486650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bell%20JI%5BAuthor%5D&cauthor=true&cauthor_uid=9486650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Phillips%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=9486650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lanier%20LL%5BAuthor%5D&cauthor=true&cauthor_uid=9486650
https://www.ncbi.nlm.nih.gov/pubmed/?term=McMichael%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=9486650
https://www.ncbi.nlm.nih.gov/pubmed/?term=McMichael%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=9486650
https://www.ncbi.nlm.nih.gov/pubmed/9486650
https://www.ncbi.nlm.nih.gov/pubmed/9560253
https://www.ncbi.nlm.nih.gov/pubmed/9560253
https://www.ncbi.nlm.nih.gov/pubmed/9560253
https://www.ncbi.nlm.nih.gov/pubmed/11498303
https://www.ncbi.nlm.nih.gov/pubmed/11498303
https://www.ncbi.nlm.nih.gov/pubmed/11498303
https://www.ncbi.nlm.nih.gov/pubmed/8901599
https://www.ncbi.nlm.nih.gov/pubmed/8901599
https://www.ncbi.nlm.nih.gov/pubmed/8901599
https://www.ncbi.nlm.nih.gov/pubmed/8901599
https://www.ncbi.nlm.nih.gov/pubmed/8901599
https://www.ncbi.nlm.nih.gov/pubmed/8901599
https://www.ncbi.nlm.nih.gov/pubmed/9034158
https://www.ncbi.nlm.nih.gov/pubmed/9034158
https://www.ncbi.nlm.nih.gov/pubmed/9034158
https://www.ncbi.nlm.nih.gov/pubmed/18425106
https://www.ncbi.nlm.nih.gov/pubmed/18425106

69.

70.

71.

72.

73.

74.

75.

Immunol. 2008 May;9(5):495-502. doi:
10.1038/ni1581

Braud V, Jones EY, McMichael A. The
human major  histocompatibility
complex class Ib molecule HLA-E
binds signal sequence-derived peptides
with primary anchor residues at
positions 2 and 9. Eur J
Immunol. 1997 May;27(5):1164-9.
Kaiser BK, Barahmand-Pour F,
Paulsene W, Medley S, Geraghty DE,
Strong RK. Interactions between
NKG2x immunoreceptors and HLA-E
ligands display overlapping affinities
and thermodynamics. J
Immunol. 2005 Mar 1;174(5):2878-84.
Petrie EJ, Clements CS, Lin J, et al.
CD94-NKG2A recognition of human
leukocyte antigen (HLA)-E bound to
an HLA class | leader sequence. J Exp
Med. 2008; 205(3): 725-35. doi:
10.1084/jem.20072525.

Kraemer T, Blasczyk R, Bade-Doeding

C. HLA-E: a novel player for
histocompatibility. J Immunol Res.
2014; 2014: 352160. doi:

10.1155/2014/352160.

Stevens J, Joly E, Trowsdale J, Butcher
GW Peptide binding characteristics of
the non-classical class Ib MHC
molecule HLA-E assessed by a
recombinant random peptide approach.
BMC Immunol. 2001;2:5.

Michaelsson J, Teixeira de Matos C,
Achour A, Lanier LL, Karre K,
Soderstrom K (2002) A signal peptide
derived from hsp60 binds HLA-E and
interferes with CD94/NKG2A
recognition. J Exp Med 196:1403-
1414,

Wooden SL, Kalb SR, Cotter RJ,
SoloskiMJ (2005) Cutting edge: HLA-
E binds a peptide derived from the
ATP-binding  cassette  transporter
multidrug resistance-associated protein

Internal Medicine Review HLA-E restricted monoclonal antibodies

76.

77.

78.

79.

80.

81.

December 2017

7 and inhibits NK cell mediated lysis. J
Immunol 175:1383-1387.

Wiertz EJ, Tortorella D, Bogyo M, Yu
J, MothesW, Jones TR, Rapoport TA,
Ploegh HL (1996) Sec61-mediated
transfer of a membrane protein from
the endoplasmic reticulum to the
proteasome for destruction. Nature
384:432-438. d0i:10.1038/384432a0.
Pietra G, Romagnani C, Mazzarino P,
Falco M, Millo E, Moretta A, Moretta
L, Mingari MC (2003) HLA-E-
restricted recognition of
cytomegalovirus-derived peptides by
human CD8+ cytolytic T lymphocytes.
Proc Natl Acad Sci U S A 100:10896—
10901. doi:10.1073/pnas.1834449100.
Tomasec P, Braud VM, Rickards C,
PowellMB,McSharry BP, Gadola S,
Cerundolo V, Borysiewicz LK,
McMichael AJ, Wilkinson GW. (2000)
Surface expression of HLA-E, an
inhibitor of natural killer cells,
enhanced by human cytomegalovirus
gpUL40. Science 287: 1031.
Nattermann  J,  Nischalke  HD,
Hofmeister  V, Ahlenstiel G,
Zimmermann H, Leifeld L, Weiss EH,
Sauerbruch T, Spengler U (2005a) The
HLA-A2 restricted T cell epitope HCV
core 3544  stabilizes HLA-E
expression and inhibits cytolysis
mediated by natural killer cells. Am J
Pathol 166: 443-453.
doi:10.1016/S0002-9440(10)62267-5
Lajoie J, Hargrove J, Zijenah LS,
Humphrey JH, Ward BJ, Roger M
(2006) Genetic variants in nonclassical
major histocompatibility complex class
I human leukocyte antigen (HLA)-E
and HLA-G molecules are associated
with susceptibility to heterosexual
acquisition of HIV-1. J Infect Dis
193:298-301. doi:10.1086/498877.
Nattermann  J,  Nischalke  HD,
Hofmeister V, Kupfer B, Ahlenstiel G,

Copyright 2017 Internal Medicine Review. All Rights Reserved. Volume 3, Issue 12.


https://www.ncbi.nlm.nih.gov/pubmed/9174606
https://www.ncbi.nlm.nih.gov/pubmed/9174606
https://www.ncbi.nlm.nih.gov/pubmed/9174606
https://www.ncbi.nlm.nih.gov/pubmed/9174606
https://www.ncbi.nlm.nih.gov/pubmed/9174606
https://www.ncbi.nlm.nih.gov/pubmed/9174606
https://www.ncbi.nlm.nih.gov/pubmed/15728498
https://www.ncbi.nlm.nih.gov/pubmed/15728498
https://www.ncbi.nlm.nih.gov/pubmed/15728498
https://www.ncbi.nlm.nih.gov/pubmed/15728498
https://www.ncbi.nlm.nih.gov/pubmed/11432755
https://www.ncbi.nlm.nih.gov/pubmed/11432755
https://www.ncbi.nlm.nih.gov/pubmed/11432755
https://www.ncbi.nlm.nih.gov/pubmed/11432755

82.

83.

84.

85.

86.

Feldmann G, Rockstroh J, Weiss EH,
Sauerbruch T, Spengler U. (2005b)
HIV-1 infection leads to increased
HLA-E  expression  resulting in
impaired function of natural Kkiller
cells. Antivir Ther 10:95-107.
Malmberg KJ, Levitsky V, Norell H,
de Matos CT, Carlsten M, Schedvins
K, Rabbani H, Moretta A, Soderstrém
K, Levitskaya J, Kiessling R.IFN-
gamma protects short-
term ovarian carcinoma cell lines from
CTL lysis via a CD94/NKG2A-
dependent mechanism.J Clin Invest.
2002 Nov;110(10):1515-23.

Marin R, Ruiz-Cabello F, Pedrinaci
S, Méndez R, Jiménez P, Geraghty
DE, Garrido F. Analysis of HLA-
E expression in human  tumors.
Immunogenetics. 2003 Feb;54(11):767
-75. DOI:10.1007/s00251-002-0526-9
Gooden M, Lampen M, Jordanova
ES, Leffers N, Trimbos JB, van der
Burg SH, Nijman H, van Hall T. HLA-
E expression by gynecological cancers
restrains tumor-infiltrating CD8* T
lymphocytes. Proc Natl Acad Sci U S
A. 2011 Jun 28;108(26):10656-61. doi:
10.1073/pnas.1100354108.

Henriksen R, Gobl A, Wilander
E, Oberg K, Miyazono K, Funa K.
(1995) Expression and prognostic
significance of TGF-beta isotypes,
latent TGF-beta 1 binding protein,
TGF-beta type | and type Il receptors,
and endoglin in normal ovary and
ovarian neoplasms. Lab Invest. 1995
Aug;73(2):213-20.

Santin AD, Bellone S, Ravaggi
A, Roman J, Smith  CV, Pecorelli
S, Cannon MJ, Parham GP. Increased
levels of interleukin-10 and
transforming growth factor-beta in the
plasma and ascitic fluid of patients
with advanced ovarian cancer. Brit.J.

44

Internal Medicine Review HLA-E restricted monoclonal antibodies

87.

88.

89.

90.

91.

December 2017

Obst. Gynecol. 2001 Aug;108(8):804-
8.

Hazelbag S, Gorter A, Kenter GG, van
den Broek L, Fleuren G (2002)
Transforming  growth  factor-betal
induces tumor stroma and reduces
tumor infiltrate in cervical cancer. Hum
Pathol 33:1193-1199.

Sheu BC, Chiou SH, Lin HH, Chow
SN, Huang SC, Ho HN, Hsu SM.Up-
regulation of inhibitory natural killer
receptors CD94/NKG2A with
suppressed intracellular  perforin
expression of tumor-infiltrating CD8+
T lymphocytes in human cervical
carcinoma. Cancer Res. 2005 Apr
1,65(7):2921-9 DOI:10.1158/0008-
5472.CAN-04-2108

McWilliams EM, Mele JM, Cheney

C, Timmerman EA, Fiazuddin
F, Strattan EJ, Mo X, Byrd
JC, Muthusamy N, Awan FT.

Therapeutic CD94/NKG2A blockade
improves natural killer cell dysfunction
in chronic lymphocytic leukemia.
Oncoimmunology. 2016 Sep
9;5(10):e1226720.

Gongalves AS, Oliveira JP, Oliveira
CF, Silva TA, Mendonca
EF, Wastowski 1J, Batista
AC.Relevance of HLA-G, HLA-E and
IL-10 expression in lip carcinogenesis.

Hum Immunol. 2016 Sep;77(9):785-
90. doi:
10.1016/j.humimm.2015.12.001.

Silva TG, Crispim JC, Miranda
FA, Hassumi MK, de Mello
JM, Simdes  RT, Souto  F, Soares
EG, Donadi EA, Soares CP.

Expression of the nonclassical HLA-G
and HLA-E molecules in laryngeal
lesions as biomarkers of tumor
invasiveness.

Histol Histopathol. 2011 Dec;26(12):1
487-97. doi: 10.14670/HH-26.1487.

Copyright 2017 Internal Medicine Review. All Rights Reserved. Volume 3, Issue 12.


https://www.ncbi.nlm.nih.gov/pubmed/12438449
https://www.ncbi.nlm.nih.gov/pubmed/12438449
https://www.ncbi.nlm.nih.gov/pubmed/12438449
https://www.ncbi.nlm.nih.gov/pubmed/12438449
https://www.ncbi.nlm.nih.gov/pubmed/12438449
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mar%C3%ADn%20R%5BAuthor%5D&cauthor=true&cauthor_uid=12618909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ruiz-Cabello%20F%5BAuthor%5D&cauthor=true&cauthor_uid=12618909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pedrinaci%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12618909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pedrinaci%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12618909
https://www.ncbi.nlm.nih.gov/pubmed/?term=M%C3%A9ndez%20R%5BAuthor%5D&cauthor=true&cauthor_uid=12618909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jim%C3%A9nez%20P%5BAuthor%5D&cauthor=true&cauthor_uid=12618909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Geraghty%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=12618909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Geraghty%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=12618909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garrido%20F%5BAuthor%5D&cauthor=true&cauthor_uid=12618909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marin+et+al+2003%2C+HLA-E
https://doi.org/10.1007/s00251-002-0526-9
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gooden%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21670276
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lampen%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21670276
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jordanova%20ES%5BAuthor%5D&cauthor=true&cauthor_uid=21670276
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jordanova%20ES%5BAuthor%5D&cauthor=true&cauthor_uid=21670276
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leffers%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21670276
https://www.ncbi.nlm.nih.gov/pubmed/?term=Trimbos%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=21670276
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Burg%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=21670276
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Burg%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=21670276
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nijman%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21670276
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Hall%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21670276
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gooden+M+et+al.PNAS+USA+108%3A10656%2C+2011
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gooden+M+et+al.PNAS+USA+108%3A10656%2C+2011
https://www.ncbi.nlm.nih.gov/pubmed/?term=Henriksen%20R%5BAuthor%5D&cauthor=true&cauthor_uid=7637321
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gobl%20A%5BAuthor%5D&cauthor=true&cauthor_uid=7637321
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wilander%20E%5BAuthor%5D&cauthor=true&cauthor_uid=7637321
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wilander%20E%5BAuthor%5D&cauthor=true&cauthor_uid=7637321
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oberg%20K%5BAuthor%5D&cauthor=true&cauthor_uid=7637321
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miyazono%20K%5BAuthor%5D&cauthor=true&cauthor_uid=7637321
https://www.ncbi.nlm.nih.gov/pubmed/?term=Funa%20K%5BAuthor%5D&cauthor=true&cauthor_uid=7637321
https://www.ncbi.nlm.nih.gov/pubmed/?term=Henriksen+R%2C+et+al.+(1995)+Lab+Invest+73%3A213%E2%80%93220.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Santin%20AD%5BAuthor%5D&cauthor=true&cauthor_uid=11510703
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bellone%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11510703
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ravaggi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11510703
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ravaggi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11510703
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roman%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11510703
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smith%20CV%5BAuthor%5D&cauthor=true&cauthor_uid=11510703
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pecorelli%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11510703
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pecorelli%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11510703
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cannon%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=11510703
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parham%20GP%5BAuthor%5D&cauthor=true&cauthor_uid=11510703
https://www.ncbi.nlm.nih.gov/pubmed/?term=Santin+AD%2C+et+al.+(2001)+BJOG+108%3A804%E2%80%93808.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Santin+AD%2C+et+al.+(2001)+BJOG+108%3A804%E2%80%93808.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sheu%20BC%5BAuthor%5D&cauthor=true&cauthor_uid=15805295
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chiou%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=15805295
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20HH%5BAuthor%5D&cauthor=true&cauthor_uid=15805295
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chow%20SN%5BAuthor%5D&cauthor=true&cauthor_uid=15805295
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chow%20SN%5BAuthor%5D&cauthor=true&cauthor_uid=15805295
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=15805295
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ho%20HN%5BAuthor%5D&cauthor=true&cauthor_uid=15805295
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hsu%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=15805295
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cancer+Res+65%3A2921%E2%80%932929.
https://doi.org/10.1158/0008-5472.CAN-04-2108
https://doi.org/10.1158/0008-5472.CAN-04-2108
https://www.ncbi.nlm.nih.gov/pubmed/?term=McWilliams%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=27853650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mele%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=27853650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cheney%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27853650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cheney%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27853650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Timmerman%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=27853650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fiazuddin%20F%5BAuthor%5D&cauthor=true&cauthor_uid=27853650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fiazuddin%20F%5BAuthor%5D&cauthor=true&cauthor_uid=27853650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Strattan%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=27853650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mo%20X%5BAuthor%5D&cauthor=true&cauthor_uid=27853650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Byrd%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=27853650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Byrd%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=27853650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Muthusamy%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27853650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Awan%20FT%5BAuthor%5D&cauthor=true&cauthor_uid=27853650
https://www.ncbi.nlm.nih.gov/pubmed/?term=McWilliams+et+al.%2C+Oncoimmunology.+5(10)%3Ae1226720%2C+2016.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gon%C3%A7alves%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=26723902
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oliveira%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=26723902
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oliveira%20CF%5BAuthor%5D&cauthor=true&cauthor_uid=26723902
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oliveira%20CF%5BAuthor%5D&cauthor=true&cauthor_uid=26723902
https://www.ncbi.nlm.nih.gov/pubmed/?term=Silva%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=26723902
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mendon%C3%A7a%20EF%5BAuthor%5D&cauthor=true&cauthor_uid=26723902
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mendon%C3%A7a%20EF%5BAuthor%5D&cauthor=true&cauthor_uid=26723902
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wastowski%20IJ%5BAuthor%5D&cauthor=true&cauthor_uid=26723902
https://www.ncbi.nlm.nih.gov/pubmed/?term=Batista%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=26723902
https://www.ncbi.nlm.nih.gov/pubmed/?term=Batista%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=26723902
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goncalves+et+al+2016+Human+Immunol.+77(9)%3A+785-790%2C+2016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Silva%20TG%5BAuthor%5D&cauthor=true&cauthor_uid=21972088
https://www.ncbi.nlm.nih.gov/pubmed/?term=Crispim%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=21972088
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miranda%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=21972088
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miranda%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=21972088
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hassumi%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=21972088
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Mello%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=21972088
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Mello%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=21972088
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sim%C3%B5es%20RT%5BAuthor%5D&cauthor=true&cauthor_uid=21972088
https://www.ncbi.nlm.nih.gov/pubmed/?term=Souto%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21972088
https://www.ncbi.nlm.nih.gov/pubmed/?term=Soares%20EG%5BAuthor%5D&cauthor=true&cauthor_uid=21972088
https://www.ncbi.nlm.nih.gov/pubmed/?term=Soares%20EG%5BAuthor%5D&cauthor=true&cauthor_uid=21972088
https://www.ncbi.nlm.nih.gov/pubmed/?term=Donadi%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=21972088
https://www.ncbi.nlm.nih.gov/pubmed/?term=Soares%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=21972088
https://www.ncbi.nlm.nih.gov/pubmed/?term=Silva+TG+et+al.+Histol++Histopathol.26%3A1487-97.+2011

92.

93.

94.

95.

96.

van Esch EM, Tummers B, Baartmans

V,Osse EM, Ter Haar N, Trietsch
MD, Hellebrekers BW, Holleboom
CA, Nagel HT, Tan LT, Fleuren

GJ, van Poelgeest MI, van der Burg
SH, Jordanova ES. Alterations in
classical and nonclassical HLA
expression in recurrent and progressive
HPV-induced usual vulvar
intraepithelial neoplasia and
implications for immunotherapy. Int J
Cancer. 2014 Aug  15;135(4):830-42.
doi: 10.1002/ijc.28713.

Djajadiningrat RS, Horenblas
S, Heideman DA, Sanders J, de Jong
J, Jordanova ES.

Classic and nonclassic HLA class |
expression in penile cancer and relation
to HPV status and clinical outcome. J
Urol. 2015 Apr;193(4):1245-51. doi:
10.1016/j.juro.2014.11.057.
Mitteloronn M, Simon P, Loffler
C, Capper D, Bunz B, Harter
P, Schlaszus H, Schleich A, Tabatabai
G, Goeppert B, Meyermann R, Weller
M, Wischhusen J. Elevated HLA-E
levels in human glioblastomas but not
in grade | to Il astrocytomas correlate

with infiltrating CD8+ cells. J
Neuroimmunol. 2007 Sep;189(1-2):50-
8.

Kren L, Muckova K, Lzicarova
E,Sova M, Vybihal V, Svoboda
T, Fadrus P, Smrcka M, Slaby
O, Lakomy R, Vanhara P, Krenova

Z, Michalek J. Production of immune-

modulatory nonclassical molecules
HLA-G and HLA-E by tumor
infiltrating ameboid microglia/

macrophages in glioblastomas: a role
in innate  immunity? J Neuro
immunol. 2010 Mar 30;220(1-2):131-
5. doi:
10.1016/j.jneuroim.2010.01.014.

Kren L, Slaby O, Muckova
K, Lzicarova E,Sova M, Vybihal

45

Internal Medicine Review HLA-E restricted monoclonal antibodies

97.

98.

99.

100.

101.

December 2017
V, Svoboda T, Fadrus P, Lakomy
R, Vanhara P, Krenova Z, Sterba

J, Smrcka M, Michalek J. Expression
of  immune-modulatory  molecules
HLA-G and HLA-E by tumor cells in
glioblastomas: an unexpected
prognostic significance?
Neuropathology. 2011 Apr;31(2):129-

34. doi: 10.1111/5.1440-
1789.2010.01149.x.
Wolpert F, Roth P, Lamszus

K, Tabatabai G, Weller M, Eisele G.
HLA-E contributes to an immune-
inhibitory phenotype of glioblastoma
stem-like cells. J Neuroimmunol. 2012
Sep 15;250(1-2):27-34. doi:
10.1016/j.jneuroim.2012.05.010.
Wischhusen J, Friese MA, Mittelbronn
M, Meyermann R, Weller M. HLA-E
protects glioma cells from NKG2D-
mediated immune responses in vitro:
implications for immune escape in
vivo. J Neuropathol Exp Neurol. 2005
Jun;64(6):523-8.

Zhen Z, Guo X, Liao R, Yang K, Ye
L, You Z. Involvement of IL-10 and
TGF-B in HLA-E-mediated
neuroblastoma migration and invasion.
Oncotarget. 2016 Jul 12;7(28):44340-
44349. doi:10.18632/oncotarget.10041.
Morandi F, Pozzi S, Carlini
B, Amoroso L, Pistoia V, Corrias MV.
Soluble HLA-G and HLA-E Levels in
Bone Marrow Plasma Samples Are
Related to Disease Stage in
Neuroblastoma Patients. J Immunol
Res. 2016;2016:7465741. doi:
10.1155/2016/7465741.

Costa Arantes DA, Goncalves
AS, Jham BC, Duarte ECB, de Paula
EC, de Paula HM, Mendonca
EF, Batista AC. Evaluation of HLA-G,
HLA-E, and PD-L1  proteins
in oral osteosarcomas. Oral Surg Oral
Med Oral Pathol Oral Radiol. 2017

Copyright 2017 Internal Medicine Review. All Rights Reserved. Volume 3, Issue 12.


https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Esch%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=24415578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tummers%20B%5BAuthor%5D&cauthor=true&cauthor_uid=24415578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baartmans%20V%5BAuthor%5D&cauthor=true&cauthor_uid=24415578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baartmans%20V%5BAuthor%5D&cauthor=true&cauthor_uid=24415578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Osse%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=24415578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ter%20Haar%20N%5BAuthor%5D&cauthor=true&cauthor_uid=24415578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Trietsch%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=24415578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Trietsch%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=24415578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hellebrekers%20BW%5BAuthor%5D&cauthor=true&cauthor_uid=24415578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holleboom%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=24415578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holleboom%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=24415578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nagel%20HT%5BAuthor%5D&cauthor=true&cauthor_uid=24415578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tan%20LT%5BAuthor%5D&cauthor=true&cauthor_uid=24415578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fleuren%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=24415578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fleuren%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=24415578
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Poelgeest%20MI%5BAuthor%5D&cauthor=true&cauthor_uid=24415578
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Burg%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=24415578
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Burg%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=24415578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jordanova%20ES%5BAuthor%5D&cauthor=true&cauthor_uid=24415578
https://www.ncbi.nlm.nih.gov/pubmed/?term=van+Esch+EM+et+al.+Int+J+Cancer.+135(4)%3A+830-42%2C+2014
https://www.ncbi.nlm.nih.gov/pubmed/?term=van+Esch+EM+et+al.+Int+J+Cancer.+135(4)%3A+830-42%2C+2014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Djajadiningrat%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=25463996
https://www.ncbi.nlm.nih.gov/pubmed/?term=Horenblas%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25463996
https://www.ncbi.nlm.nih.gov/pubmed/?term=Horenblas%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25463996
https://www.ncbi.nlm.nih.gov/pubmed/?term=Heideman%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=25463996
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sanders%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25463996
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Jong%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25463996
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Jong%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25463996
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jordanova%20ES%5BAuthor%5D&cauthor=true&cauthor_uid=25463996
https://www.ncbi.nlm.nih.gov/pubmed/?term=Djajadiningrat+et+al.+J+Urol.++193(4)%3A1245-51.+2015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Djajadiningrat+et+al.+J+Urol.++193(4)%3A1245-51.+2015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mittelbronn%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17675252
https://www.ncbi.nlm.nih.gov/pubmed/?term=Simon%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17675252
https://www.ncbi.nlm.nih.gov/pubmed/?term=L%C3%B6ffler%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17675252
https://www.ncbi.nlm.nih.gov/pubmed/?term=L%C3%B6ffler%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17675252
https://www.ncbi.nlm.nih.gov/pubmed/?term=Capper%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17675252
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bunz%20B%5BAuthor%5D&cauthor=true&cauthor_uid=17675252
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harter%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17675252
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harter%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17675252
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schlaszus%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17675252
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schleich%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17675252
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tabatabai%20G%5BAuthor%5D&cauthor=true&cauthor_uid=17675252
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tabatabai%20G%5BAuthor%5D&cauthor=true&cauthor_uid=17675252
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goeppert%20B%5BAuthor%5D&cauthor=true&cauthor_uid=17675252
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meyermann%20R%5BAuthor%5D&cauthor=true&cauthor_uid=17675252
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weller%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17675252
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weller%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17675252
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wischhusen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17675252
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mittelbronn%2C++M.+et+al.%2CJ.+Neuroimmunol.+189%3A+50%E2%80%9358.+2007
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mittelbronn%2C++M.+et+al.%2CJ.+Neuroimmunol.+189%3A+50%E2%80%9358.+2007
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kren%20L%5BAuthor%5D&cauthor=true&cauthor_uid=20167379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Muckova%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20167379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lzicarova%20E%5BAuthor%5D&cauthor=true&cauthor_uid=20167379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lzicarova%20E%5BAuthor%5D&cauthor=true&cauthor_uid=20167379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sova%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20167379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vybihal%20V%5BAuthor%5D&cauthor=true&cauthor_uid=20167379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Svoboda%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20167379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Svoboda%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20167379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fadrus%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20167379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smrcka%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20167379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Slaby%20O%5BAuthor%5D&cauthor=true&cauthor_uid=20167379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Slaby%20O%5BAuthor%5D&cauthor=true&cauthor_uid=20167379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lakomy%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20167379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vanhara%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20167379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krenova%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=20167379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krenova%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=20167379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Michalek%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20167379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kren+L+et+al.J++Neuroimmunol.+220%3A131-5.+2010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kren+L+et+al.J++Neuroimmunol.+220%3A131-5.+2010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kren%20L%5BAuthor%5D&cauthor=true&cauthor_uid=20667016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Slaby%20O%5BAuthor%5D&cauthor=true&cauthor_uid=20667016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Muckova%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20667016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Muckova%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20667016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lzicarova%20E%5BAuthor%5D&cauthor=true&cauthor_uid=20667016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sova%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20667016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vybihal%20V%5BAuthor%5D&cauthor=true&cauthor_uid=20667016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vybihal%20V%5BAuthor%5D&cauthor=true&cauthor_uid=20667016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Svoboda%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20667016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fadrus%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20667016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lakomy%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20667016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lakomy%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20667016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vanhara%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20667016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krenova%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=20667016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sterba%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20667016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sterba%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20667016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smrcka%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20667016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Michalek%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20667016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kren+L+et+al.+Neuropathology.+31%3A+129+-34.+2011.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wolpert%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22688424
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roth%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22688424
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lamszus%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22688424
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lamszus%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22688424
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tabatabai%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22688424
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weller%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22688424
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eisele%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22688424
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wolpert+et+al.+++J+Neuroimmunol.+250(1-2)%3A27-34.+2012
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wischhusen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=15977644
https://www.ncbi.nlm.nih.gov/pubmed/?term=Friese%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=15977644
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mittelbronn%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15977644
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mittelbronn%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15977644
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meyermann%20R%5BAuthor%5D&cauthor=true&cauthor_uid=15977644
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weller%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15977644
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wischhusen+J+et+al.++J+Neuropathol+Exp+Neurol.+64%3A523-8.+2005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhen%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=27322426
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guo%20X%5BAuthor%5D&cauthor=true&cauthor_uid=27322426
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liao%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27322426
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27322426
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ye%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27322426
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ye%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27322426
https://www.ncbi.nlm.nih.gov/pubmed/?term=You%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=27322426
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhen+et+al.+Oncotarget.+7(28)%3A+44340-44349%2C+2016.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morandi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=27610393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pozzi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27610393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carlini%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27610393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carlini%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27610393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amoroso%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27610393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pistoia%20V%5BAuthor%5D&cauthor=true&cauthor_uid=27610393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Corrias%20MV%5BAuthor%5D&cauthor=true&cauthor_uid=27610393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morandi+et+al.++J+Immunol+Res.+2016%3A7465741%2C+2016.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morandi+et+al.++J+Immunol+Res.+2016%3A7465741%2C+2016.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Costa%20Arantes%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=28159587
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gon%C3%A7alves%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=28159587
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gon%C3%A7alves%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=28159587
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jham%20BC%5BAuthor%5D&cauthor=true&cauthor_uid=28159587
https://www.ncbi.nlm.nih.gov/pubmed/?term=Duarte%20ECB%5BAuthor%5D&cauthor=true&cauthor_uid=28159587
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Paula%20%C3%89C%5BAuthor%5D&cauthor=true&cauthor_uid=28159587
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Paula%20%C3%89C%5BAuthor%5D&cauthor=true&cauthor_uid=28159587
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Paula%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=28159587
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mendon%C3%A7a%20EF%5BAuthor%5D&cauthor=true&cauthor_uid=28159587
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mendon%C3%A7a%20EF%5BAuthor%5D&cauthor=true&cauthor_uid=28159587
https://www.ncbi.nlm.nih.gov/pubmed/?term=Batista%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=28159587
https://www.ncbi.nlm.nih.gov/pubmed/?term=Costa+Arantes+et+al.++Oral+Surg+Oral+Med+Oral+Pathol+Oral+Radiol.+123(6)%3Ae188-e196.+2017.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Costa+Arantes+et+al.++Oral+Surg+Oral+Med+Oral+Pathol+Oral+Radiol.+123(6)%3Ae188-e196.+2017.

Internal Medicine Review HLA-E restricted monoclonal antibodies

102.

103.

104.

105.

106.

Jun;123(6):e188-e196. doi:
10.1016/j.0000.2016.12.002.

Mosconi C, Arantes DAC, Gongalves
AS, Alencar RCG, Oliveira JC, Silva
TA, Mendonga EF, Batista AC.
Immunohistochemical  investigations
on the expression of programmed cell
death  ligand 1, human leukocyte
antigens G and E, and granzyme B in
intraoral mucoepidermoid carcinoma.
Arch Oral Biol. 2017 Nov;83:55-62.
doi:
10.1016/j.archoralbio.2017.07.004.
Reimers MS, Engels CC, Putter
H, Morreau H, Liefers GJ,van de
Velde CJ, Kuppen PJ. Prognostic value
of HLA class I, HLA-E, HLA-G and
Tregs in rectal cancer: a retrospective
cohort study. BMC Cancer. 2014 Jul
5;14:486. doi: 10.1186/1471-2407-14-
486.

Levy EM, Bianchini M, Von Euw
EM, Barrio MM, Bravo Al, Furman
D, Domenichini E, Macagno C, Pinsky
V, Zucchini C, Valvassori L, Mordoh
J. Human leukocyte antigen-E protein
is overexpressed in primary human
colorectal cancer. Int J Oncol. 2008
Mar;32(3):633-41.

Levy EM, Sycz G, Arriaga JM, Barrio
MM, von Euw EM, Morales
SB, Gonzélez M, Mordoh J, Bianchini
M.  Cetuximab-mediated  cellular
cytotoxicity is inhibited by HLA-E
membrane expression in colon cancer
cells. Innate Immun. 2009
Apr;15(2):91-100. doi:
10.1177/175342 5908101404.
Benevolo M, Mottolese M, Tremante
E, Rollo F, Diodoro MG, Ercolani
C, Sperduti I, Lo Monaco E, Cosimelli
M, Giacomini P. High expression of
HLA-E in colorectal carcinoma is
associated with a favorable prognosis. J
Transl Med. 2011 Oct 27;9:184. doi:
10.1186/1479-5876-9-184.

46

107.

108.

109.

110.

111.

112.

December 2017

Bossard  C, Bézieau
Budnik T, Volteau
CL, Jotereau F, Mosnier JF.HLA-E/
B2m overexpression in colorectal
cancer is associated with recruitment of
inhibitory immune cells and tumor
progression. Int J Cancer. 2012 Aug
15;131(4):855-63. doi:
10.1002/ijc.26453.

Zhen ZJ, Ling JY, Cai Y, Luo WB, He
YJ.Impact of HLA-E gene
polymorphism on HLA-E expression in
tumor cells and prognosis in patients
with stage Ill colorectal cancer. Med
Oncol. 2013 Mar;30(1):482. doi:
10.1007/s12032-013-0482-2.
Zeestraten EC, Reimers

MS, Saadatmand S, Goossens-Beumer
IJ, Dekker JW, Liefers GJ,van den
Elsen PJ, van de Velde CJ, Kuppen PJ.
Combined analysis of HLA class I,
HLA-E and HLA-G predicts prognosis
in colon cancer patients. Br J
Cancer. 2014 Jan  21;110(2):459-68.
doi: 10.1038/bjc.2013.696.

Guo ZY,Lv YG,Wang L, Shi
SJ, Yang F, Zheng GX, Wen
WH, Yang AG. Predictive value of
HLA-G and HLA-E in the prognosis of
colorectal cancer patients. Cell
Immunol. 2015 Jan;293(1):10-6. doi:
10.1016/j.cellimm.2014.10.003.

Ozgil Ozdemir RB, Ozdemir
AT, Oltulu F, Kurt K, Yigittiirk
G, Kirmaz C. A comparison of cancer
stem cell markers and nonclassical
major  histocompatibility = complex
antigens in colorectal tumor and
noncancerous tissues. Ann Diagn
Pathol. 2016  Dec;25:60-63. doi:
10.1016/j.anndiagpath. 2016.09.012.
Huang R, Zhang D, Li F, Xiao Z, Wu
M, Shi D, Xiang P, Bao Z. Loss of Fas
expression and high expression of
HLA-E promoting the immune escape
of early colorectal cancer cells. Oncol

S, Matysiak-
C, Laboisse

Copyright 2017 Internal Medicine Review. All Rights Reserved. Volume 3, Issue 12.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Mosconi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=28711734
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arantes%20DAC%5BAuthor%5D&cauthor=true&cauthor_uid=28711734
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gon%C3%A7alves%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=28711734
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gon%C3%A7alves%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=28711734
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alencar%20RCG%5BAuthor%5D&cauthor=true&cauthor_uid=28711734
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oliveira%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=28711734
https://www.ncbi.nlm.nih.gov/pubmed/?term=Silva%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=28711734
https://www.ncbi.nlm.nih.gov/pubmed/?term=Silva%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=28711734
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mendon%C3%A7a%20EF%5BAuthor%5D&cauthor=true&cauthor_uid=28711734
https://www.ncbi.nlm.nih.gov/pubmed/?term=Batista%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=28711734
https://www.ncbi.nlm.nih.gov/pubmed/28711734
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reimers%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=24997850
https://www.ncbi.nlm.nih.gov/pubmed/?term=Engels%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=24997850
https://www.ncbi.nlm.nih.gov/pubmed/?term=Putter%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24997850
https://www.ncbi.nlm.nih.gov/pubmed/?term=Putter%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24997850
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morreau%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24997850
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liefers%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=24997850
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20de%20Velde%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=24997850
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20de%20Velde%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=24997850
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kuppen%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=24997850
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reimers+et+al.++BMC+Cancer+BMC+Cancer.+14%3A486.++++1-+12%2C+2014.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Levy%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=18292941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bianchini%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18292941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Von%20Euw%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=18292941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Von%20Euw%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=18292941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barrio%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=18292941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bravo%20AI%5BAuthor%5D&cauthor=true&cauthor_uid=18292941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Furman%20D%5BAuthor%5D&cauthor=true&cauthor_uid=18292941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Furman%20D%5BAuthor%5D&cauthor=true&cauthor_uid=18292941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Domenichini%20E%5BAuthor%5D&cauthor=true&cauthor_uid=18292941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Macagno%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18292941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pinsky%20V%5BAuthor%5D&cauthor=true&cauthor_uid=18292941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pinsky%20V%5BAuthor%5D&cauthor=true&cauthor_uid=18292941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zucchini%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18292941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Valvassori%20L%5BAuthor%5D&cauthor=true&cauthor_uid=18292941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mordoh%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18292941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mordoh%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18292941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Levy+et+al.+Int+J+Oncol.++32(3)%3A+633-41.+2008
https://www.ncbi.nlm.nih.gov/pubmed/?term=Levy%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=19318419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sycz%20G%5BAuthor%5D&cauthor=true&cauthor_uid=19318419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arriaga%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=19318419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barrio%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=19318419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barrio%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=19318419
https://www.ncbi.nlm.nih.gov/pubmed/?term=von%20Euw%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=19318419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morales%20SB%5BAuthor%5D&cauthor=true&cauthor_uid=19318419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morales%20SB%5BAuthor%5D&cauthor=true&cauthor_uid=19318419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gonz%C3%A1lez%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19318419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mordoh%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19318419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bianchini%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19318419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bianchini%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19318419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Levy+et+al.++Innate+Immun.++15(2)%3A91-100.+2009
https://www.ncbi.nlm.nih.gov/pubmed/?term=Benevolo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22032294
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mottolese%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22032294
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tremante%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22032294
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tremante%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22032294
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rollo%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22032294
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diodoro%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=22032294
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ercolani%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22032294
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ercolani%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22032294
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sperduti%20I%5BAuthor%5D&cauthor=true&cauthor_uid=22032294
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lo%20Monaco%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22032294
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cosimelli%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22032294
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cosimelli%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22032294
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giacomini%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22032294
https://www.ncbi.nlm.nih.gov/pubmed/?term=Benevolo+M%2C+et+al.+J+Transl+Med.+9%3A184.+2011
https://www.ncbi.nlm.nih.gov/pubmed/?term=Benevolo+M%2C+et+al.+J+Transl+Med.+9%3A184.+2011
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bossard%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21953582
https://www.ncbi.nlm.nih.gov/pubmed/?term=B%C3%A9zieau%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21953582
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matysiak-Budnik%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21953582
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matysiak-Budnik%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21953582
https://www.ncbi.nlm.nih.gov/pubmed/?term=Volteau%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21953582
https://www.ncbi.nlm.nih.gov/pubmed/?term=Laboisse%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=21953582
https://www.ncbi.nlm.nih.gov/pubmed/?term=Laboisse%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=21953582
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jotereau%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21953582
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mosnier%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=21953582
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bossard+C+et+al.+Int+J+Cancer.++131+(4)%3A+855-863.+2012.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhen%20ZJ%5BAuthor%5D&cauthor=true&cauthor_uid=23377987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ling%20JY%5BAuthor%5D&cauthor=true&cauthor_uid=23377987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cai%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23377987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Luo%20WB%5BAuthor%5D&cauthor=true&cauthor_uid=23377987
https://www.ncbi.nlm.nih.gov/pubmed/?term=He%20YJ%5BAuthor%5D&cauthor=true&cauthor_uid=23377987
https://www.ncbi.nlm.nih.gov/pubmed/?term=He%20YJ%5BAuthor%5D&cauthor=true&cauthor_uid=23377987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhen+et+al.%2C+Med+Oncol.++30(1)%3A482.%2C+2013
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhen+et+al.%2C+Med+Oncol.++30(1)%3A482.%2C+2013
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zeestraten%20EC%5BAuthor%5D&cauthor=true&cauthor_uid=24196788
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reimers%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=24196788
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reimers%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=24196788
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saadatmand%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24196788
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goossens-Beumer%20IJ%5BAuthor%5D&cauthor=true&cauthor_uid=24196788
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goossens-Beumer%20IJ%5BAuthor%5D&cauthor=true&cauthor_uid=24196788
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dekker%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=24196788
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liefers%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=24196788
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20den%20Elsen%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=24196788
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20den%20Elsen%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=24196788
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20de%20Velde%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=24196788
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kuppen%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=24196788
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zeestraten+et+al.+++++Br+J+Cancer.+110(2)%3A459-68.+2014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zeestraten+et+al.+++++Br+J+Cancer.+110(2)%3A459-68.+2014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guo%20ZY%5BAuthor%5D&cauthor=true&cauthor_uid=25461612
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lv%20YG%5BAuthor%5D&cauthor=true&cauthor_uid=25461612
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25461612
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shi%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=25461612
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shi%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=25461612
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25461612
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zheng%20GX%5BAuthor%5D&cauthor=true&cauthor_uid=25461612
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wen%20WH%5BAuthor%5D&cauthor=true&cauthor_uid=25461612
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wen%20WH%5BAuthor%5D&cauthor=true&cauthor_uid=25461612
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20AG%5BAuthor%5D&cauthor=true&cauthor_uid=25461612
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guo+et+al.+Cell+Immunol.+293(1)%3A10-6%2C++2015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guo+et+al.+Cell+Immunol.+293(1)%3A10-6%2C++2015
https://www.ncbi.nlm.nih.gov/pubmed/?term=%C3%96zg%C3%BCl%20%C3%96zdemir%20RB%5BAuthor%5D&cauthor=true&cauthor_uid=27806848
https://www.ncbi.nlm.nih.gov/pubmed/?term=%C3%96zdemir%20AT%5BAuthor%5D&cauthor=true&cauthor_uid=27806848
https://www.ncbi.nlm.nih.gov/pubmed/?term=%C3%96zdemir%20AT%5BAuthor%5D&cauthor=true&cauthor_uid=27806848
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oltulu%20F%5BAuthor%5D&cauthor=true&cauthor_uid=27806848
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kurt%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27806848
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yi%C4%9Fitt%C3%BCrk%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27806848
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yi%C4%9Fitt%C3%BCrk%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27806848
https://www.ncbi.nlm.nih.gov/pubmed/?term=K%C4%B1rmaz%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27806848
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ozgul+Ozdemir+et+al.+Ann+Diagn+Pathol.+25%3A60-63%2C+2016.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ozgul+Ozdemir+et+al.+Ann+Diagn+Pathol.+25%3A60-63%2C+2016.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28521443
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20D%5BAuthor%5D&cauthor=true&cauthor_uid=28521443
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20F%5BAuthor%5D&cauthor=true&cauthor_uid=28521443
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xiao%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=28521443
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28521443
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28521443
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shi%20D%5BAuthor%5D&cauthor=true&cauthor_uid=28521443
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xiang%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28521443
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bao%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=28521443
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang+et+al.++++Oncol+Lett.+13(5)%3A3379-3386%2C+2017.

Internal Medicine Review HLA-E restricted monoclonal antibodies

113.

114.

115.

116.

117.

118.

Lett. 2017 May;13(5):3379-3386. doi:
10.3892/01.2017.5891.

Stangl S, Gross C, Pockley AG, Asea
AA, Multhoff G. Influence of Hsp70
and HLA-E on the killing of leukemic
blasts by cytokine/Hsp70 peptide-
activated human natural killer (NK)
cells. Cell Stress
Chaperones. 2008 Summer;13(2):221-
30. doi: 10.1007/s12192-007-0008-y.
Sasaki T, Ravindranath MH, Terasaki
PI, Freitas MC, Kawakita S, Jucaud V.
Gastric cancer progression may involve
a shift in HLA-E profile from an intact
heterodimer to p2m-free monomer. Int
J Cancer. 2014 Apr 1;134(7):1558-70.
doi:  10.1002/ijc.28484.

Chen A, Shen Y, Xia M, Xu L, Pan
N,Yin Y,Miao F, Shen C, Xie
W, Zhang J. Expression of the
nonclassical HLA class Iand MICA/B
molecules in human hepatocellular
carcinoma.

Neoplasma. 2011;58(5):371-6.
Talebian Yazdi M, van Riet S, van
Schadewijk A, Fiocco M, van Hall
T, Taube C, Hiemstra PS, van der Burg
SH. The positive prognostic effect of
stromal CD8+ tumor-infiltrating T cells
is restrained by the expression of HLA-
E in non-small cell lung carcinoma.
Oncotarget. 2016 Jan 19;7(3):3477-88.
doi: 10.18632/oncotarget.6506.

de Kruijf EM, Sajet A, van Nes
JG, Natanov R, Putter H, Smit
VT, Liefers GJ, van den Elsen PJ, van
de Velde CJ, Kuppen PJ. HLA-E and
HLA-G expression in classical HLA
class I-negative tumors is of prognostic
value for clinical outcome of early
breast cancer patients. J
Immunol. 2010 Dec 15;185(12):7452-
9. doi: 10.4049/jimmunol.1002629.

da Silva GB,Silva TG, Duarte
RA, Neto NL, Carrara HH, Donadi
EA, Gongalves MA, Soares EG, Soares

47

119.

120.

121.

122.

123.

December 2017

CP. Expression of the Classical and
Nonclassical HLA Molecules in Breast

Cancer. Int J Breast
Cancer. 2013;2013:250435. doi:
10.1155/2013/250435.

Gongalves MA, Le Discorde
M, Simbes RT, Rabreau M, Soares
EG, Donadi EA, Carosella ED.
Classical and non-classical HLA

molecules and p16 (INK4a) expression
in precursors lesions and invasive
cervical cancer. Eur J Obstet Gynecol
Reprod  Biol. 2008 Nov;141(1):70-4.
doi: 10.1016/j.ejogrb.2008.06.010.

Spaans VM, Peters  AA, Fleuren
GJ, Jordanova ES. HLA-E expression
in cervical adenocarcinomas:
association with improved long-term

survival. J Transl Med. 2012 Sep
4;10:184. doi: 10.1186/1479-5876-10-
184.

Ferns DM, Heeren  AM, Samuels

S, Bleeker MCG, de Gruijl TD, Kenter
GG, Jordanova ES.Classical and non-
classical HLA class | aberrations in
primary cervical squamous- and
adenocarcinomas and paired lymph
node metastases. J Immunother
Cancer. 2016 Nov 15;4:78. doi:
10.1186/s40425-016-0184-3.

Andersson E, Poschke 1, Villabona L,
Carlson JW, Lundgvist A, Kiessling R,
Seliger B, Masucci GV. Non-classical
HLA-class | expression in serous
ovarian carcinoma: Correlation with
the HLA-genotype, tumor infiltrating

immune cells and  prognosis.
Oncoimmunology. 2015 Jul
25;5(1):€1052213

Zheng H, Lu R, Xie S, Wen X, Wang
H, Gao X, Guo L. Human leukocyte
antigen-E alleles and expression in
patients with serous ovarian cancer.
Cancer Sci. 2015 May;106(5):522-8.
doi: 10.1111/cas.12641.

Copyright 2017 Internal Medicine Review. All Rights Reserved. Volume 3, Issue 12.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang+et+al.++++Oncol+Lett.+13(5)%3A3379-3386%2C+2017.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stangl%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18759005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gross%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18759005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pockley%20AG%5BAuthor%5D&cauthor=true&cauthor_uid=18759005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Asea%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=18759005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Asea%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=18759005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Multhoff%20G%5BAuthor%5D&cauthor=true&cauthor_uid=18759005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stangl+S+et+al.+Cell+Stress+Chaperones.+13(2)%3A221-30.+2008
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stangl+S+et+al.+Cell+Stress+Chaperones.+13(2)%3A221-30.+2008
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sasaki%20T%5BAuthor%5D&cauthor=true&cauthor_uid=24105714
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ravindranath%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=24105714
https://www.ncbi.nlm.nih.gov/pubmed/?term=Terasaki%20PI%5BAuthor%5D&cauthor=true&cauthor_uid=24105714
https://www.ncbi.nlm.nih.gov/pubmed/?term=Terasaki%20PI%5BAuthor%5D&cauthor=true&cauthor_uid=24105714
https://www.ncbi.nlm.nih.gov/pubmed/?term=Freitas%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=24105714
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kawakita%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24105714
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jucaud%20V%5BAuthor%5D&cauthor=true&cauthor_uid=24105714
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sasaki+et+al.%2C+Int+J+Cancer.+134(7)%3A+1558-70.+2014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sasaki+et+al.%2C+Int+J+Cancer.+134(7)%3A+1558-70.+2014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21744989
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shen%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21744989
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xia%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21744989
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21744989
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pan%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21744989
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pan%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21744989
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yin%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21744989
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miao%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21744989
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shen%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21744989
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xie%20W%5BAuthor%5D&cauthor=true&cauthor_uid=21744989
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xie%20W%5BAuthor%5D&cauthor=true&cauthor_uid=21744989
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21744989
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen+et+al+Neoplasma.+58(5)%3A371-376%2C+2011.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Talebian%20Yazdi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26658106
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Riet%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26658106
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Schadewijk%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26658106
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Schadewijk%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26658106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fiocco%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26658106
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Hall%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26658106
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Hall%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26658106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Taube%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26658106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hiemstra%20PS%5BAuthor%5D&cauthor=true&cauthor_uid=26658106
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Burg%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=26658106
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Burg%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=26658106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yazdi+et+al.+Oncotarget.++19%3B7(3)%3A3477-3488%2C+2016
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Kruijf%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=21057081
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sajet%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21057081
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Nes%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=21057081
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Nes%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=21057081
https://www.ncbi.nlm.nih.gov/pubmed/?term=Natanov%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21057081
https://www.ncbi.nlm.nih.gov/pubmed/?term=Putter%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21057081
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smit%20VT%5BAuthor%5D&cauthor=true&cauthor_uid=21057081
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smit%20VT%5BAuthor%5D&cauthor=true&cauthor_uid=21057081
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liefers%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=21057081
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20den%20Elsen%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=21057081
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20de%20Velde%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=21057081
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20de%20Velde%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=21057081
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kuppen%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=21057081
https://www.ncbi.nlm.nih.gov/pubmed/?term=de+Kruijf+EM+et+al.J+Immunol.+185%3A7452%2C+2010
https://www.ncbi.nlm.nih.gov/pubmed/?term=de+Kruijf+EM+et+al.J+Immunol.+185%3A7452%2C+2010
https://www.ncbi.nlm.nih.gov/pubmed/?term=da%20Silva%20GB%5BAuthor%5D&cauthor=true&cauthor_uid=24363939
https://www.ncbi.nlm.nih.gov/pubmed/?term=Silva%20TG%5BAuthor%5D&cauthor=true&cauthor_uid=24363939
https://www.ncbi.nlm.nih.gov/pubmed/?term=Duarte%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=24363939
https://www.ncbi.nlm.nih.gov/pubmed/?term=Duarte%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=24363939
https://www.ncbi.nlm.nih.gov/pubmed/?term=Neto%20NL%5BAuthor%5D&cauthor=true&cauthor_uid=24363939
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carrara%20HH%5BAuthor%5D&cauthor=true&cauthor_uid=24363939
https://www.ncbi.nlm.nih.gov/pubmed/?term=Donadi%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=24363939
https://www.ncbi.nlm.nih.gov/pubmed/?term=Donadi%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=24363939
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gon%C3%A7alves%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=24363939
https://www.ncbi.nlm.nih.gov/pubmed/?term=Soares%20EG%5BAuthor%5D&cauthor=true&cauthor_uid=24363939
https://www.ncbi.nlm.nih.gov/pubmed/?term=Soares%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=24363939
https://www.ncbi.nlm.nih.gov/pubmed/?term=Soares%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=24363939
https://www.ncbi.nlm.nih.gov/pubmed/?term=da+Silva+et+al++++++++Int+J+Breast+Cancer.%3B+2013%3A250435.+2013
https://www.ncbi.nlm.nih.gov/pubmed/?term=da+Silva+et+al++++++++Int+J+Breast+Cancer.%3B+2013%3A250435.+2013
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gon%C3%A7alves%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=18692948
https://www.ncbi.nlm.nih.gov/pubmed/?term=Le%20Discorde%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18692948
https://www.ncbi.nlm.nih.gov/pubmed/?term=Le%20Discorde%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18692948
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sim%C3%B5es%20RT%5BAuthor%5D&cauthor=true&cauthor_uid=18692948
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rabreau%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18692948
https://www.ncbi.nlm.nih.gov/pubmed/?term=Soares%20EG%5BAuthor%5D&cauthor=true&cauthor_uid=18692948
https://www.ncbi.nlm.nih.gov/pubmed/?term=Soares%20EG%5BAuthor%5D&cauthor=true&cauthor_uid=18692948
https://www.ncbi.nlm.nih.gov/pubmed/?term=Donadi%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=18692948
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carosella%20ED%5BAuthor%5D&cauthor=true&cauthor_uid=18692948
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gon%C3%A7alves+MA+et+al.++Eur++J+Obstet+Gynecol+Reprod+Biol.+141%3A70-4.+2008
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gon%C3%A7alves+MA+et+al.++Eur++J+Obstet+Gynecol+Reprod+Biol.+141%3A70-4.+2008
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spaans%20VM%5BAuthor%5D&cauthor=true&cauthor_uid=22947189
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peters%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=22947189
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fleuren%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=22947189
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fleuren%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=22947189
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jordanova%20ES%5BAuthor%5D&cauthor=true&cauthor_uid=22947189
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spaans+VM+et+al.%2C+J+Transl+Med.+10%3A184.+2012
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferns%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=27895918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Heeren%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=27895918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Samuels%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27895918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Samuels%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27895918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bleeker%20MCG%5BAuthor%5D&cauthor=true&cauthor_uid=27895918
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Gruijl%20TD%5BAuthor%5D&cauthor=true&cauthor_uid=27895918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kenter%20GG%5BAuthor%5D&cauthor=true&cauthor_uid=27895918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kenter%20GG%5BAuthor%5D&cauthor=true&cauthor_uid=27895918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jordanova%20ES%5BAuthor%5D&cauthor=true&cauthor_uid=27895918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferns+et+al.+J+Immunother+Cancer.+4%3A78%2C+2016.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferns+et+al.+J+Immunother+Cancer.+4%3A78%2C+2016.
https://www.ncbi.nlm.nih.gov/pubmed/26942060
https://www.ncbi.nlm.nih.gov/pubmed/26942060
https://www.ncbi.nlm.nih.gov/pubmed/26942060
https://www.ncbi.nlm.nih.gov/pubmed/26942060
https://www.ncbi.nlm.nih.gov/pubmed/26942060
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zheng%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25711417
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25711417
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xie%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25711417
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wen%20X%5BAuthor%5D&cauthor=true&cauthor_uid=25711417
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25711417
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25711417
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gao%20X%5BAuthor%5D&cauthor=true&cauthor_uid=25711417
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guo%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25711417
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zheng+et+al.+Cancer+Sci.+106(5)%3A+522%E2%80%93528%2C+2015

Internal Medicine Review HLA-E restricted monoclonal antibodies

124.

125.

126.

127.

128.

129.

Hanak L, Slaby O, Lauerova L, Kren
L, Nenutil R, Michalek J. Expression
pattern of HLA class | antigens in renal
cell carcinoma and primary cell line
cultures: methodological implications
for  immunotherapy.  Med  Sci
Monit. 2009 Dec;15(12):CR638-43.
Kren L, Valkovsky I, Dolezel J, Capak
I, Pacik D, Poprach A, Lakomy
R, Redova M, Fabian P, Krenova
Z, Slaby OHLA-G and HLA-E specific
MRNAS connote opposite prognostic
significance in renal cell carcinoma.
Diagn Pathol. 2012 May 29;7:58. doi:
10.1186/1746-1596-7-58.

Zanetti BR, Carvalho-Galano

DF, Feitosa  NL, Hassumi-Fukasawa
MK, Miranda-Camargo FA, Maciel
LM, Ribeiro-Silva A, Soares EG.
Differential expression of immune-
modulatory molecule HLA-E in non-
neoplastic and neoplastic lesions of the
thyroid. Int J Immunopathol
Pharmacol. 2013  Oct-Dec;26(4):889-
96.

Kren L, Fabian P, Slaby O, Janikova
A, Soucek O, Sterba  J, Krenova
Z, Michalek J, Kral Z. Multifunctional
immune-modulatory protein  HLA-E

identified in  classical Hodgkin
lymphoma:  possible  implications.
Pathol Res Pract. 2012 Jan

15;208(1):45-9.
doi:10.1016/j.prp.2011.11.004.
Wagner B, da Silva Nardi F, Schramm
S, Kraemer T, Celik AA, Durig J, Horn
PA, Dihrsen U, Nickel H, Rebmann
V. HLA-E allelic genotype correlates
with HLA-E plasma levels and predicts
early progression in chronic
lymphocytic leukemia. Cancer. 2017
Mar 1;123(5):814-823. doi:
10.1002/cncr.30427.

Sensi M, Pietra G, Molla A, Nicolini
G, Vegetti C, Bersani I, Millo E, Weiss
E, Moretta L, Mingari MC, Anichini A.

130.

131.

132.

133.

134.

December 2017

Peptides with dual binding specificity
for HLA-A2 and HLA-E are encoded
by alternatively spliced isoforms of the
antioxidant enzyme peroxiredoxin 5.
Int Immunol. 2009 Mar;21(3):257-68.
doi: 10.1093/intimm/dxn141.
Ravindranath MH, Terasaki Pl, Pham
T, Jucaud V. The Monospecificity of
Novel Anti-HLA-E Monoclonal
Antibodies Enables Reliable
Immunodiagnosis, Immunomodulation
of HLA-E, and Upregulation of CD8+
T  Lymphocytes. Monoclon  Antib
Immunodiagn  Immunother.  2015;
34(3): 135-53. doi:
10.1089/mab.2014.0096.

Ravindranath MH, Taniguchi M, Chen
CW, Ozawa M, Kaneku H, EI-Awar N,
Cai J, Terasaki PI. HLA-E monoclonal
antibodies recognize shared peptide
sequences on classical HLA class la:
relevance to human natural HLA
antibodies. Mol Immunol. 2010
Feb;47(5):1121-31. doi:
10.1016/j.molimm.2009.10.024.
Ravindranath MH, Pham T, El-Awar
N, Kaneku H, Terasaki Pl. Anti-HLA-
E mAb 3D12 mimics MEM-E/02 in
binding to HLA-B and HLA-C alleles:
Web-tools validate the immunogenic
epitopes of HLA-E recognized by the
antibodies. Mol Immunol. 2011
Jan;48(4):423-30. doi:
10.1016/j.molimm.2010.09.011.
Ravindranath MH, Kaneku H, EI-Awar
N, Morales-Buenrostro LE, Terasaki
Pl.  Antibodies to HLA-E in
nonalloimmunized males: pattern of
HLA-la reactivity of anti-HLA-E-
positive sera. J Immunol. 2010 Aug
1;185(3):1935-48. doi:
10.4049/jimmunol. 1000424.
Ravindranath, MH, Terasaki PIl. Pham
T, Jucaud V, Kawakita S, Therapeutic
preparations of IVIg contain naturally
occurring anti-HLA-E antibodies that

Copyright 2017 Internal Medicine Review. All Rights Reserved. Volume 3, Issue 12.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Hanak%20L%5BAuthor%5D&cauthor=true&cauthor_uid=19946235
https://www.ncbi.nlm.nih.gov/pubmed/?term=Slaby%20O%5BAuthor%5D&cauthor=true&cauthor_uid=19946235
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lauerova%20L%5BAuthor%5D&cauthor=true&cauthor_uid=19946235
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kren%20L%5BAuthor%5D&cauthor=true&cauthor_uid=19946235
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kren%20L%5BAuthor%5D&cauthor=true&cauthor_uid=19946235
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nenutil%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19946235
https://www.ncbi.nlm.nih.gov/pubmed/?term=Michalek%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19946235
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hanak+L+et+al.++Med+Sci+Monit.+15(12)%3ACR638-43.+2009
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hanak+L+et+al.++Med+Sci+Monit.+15(12)%3ACR638-43.+2009
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kren%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22640987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Valkovsky%20I%5BAuthor%5D&cauthor=true&cauthor_uid=22640987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dolezel%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22640987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Capak%20I%5BAuthor%5D&cauthor=true&cauthor_uid=22640987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Capak%20I%5BAuthor%5D&cauthor=true&cauthor_uid=22640987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pacik%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22640987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Poprach%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22640987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lakomy%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22640987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lakomy%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22640987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Redova%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22640987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fabian%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22640987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krenova%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=22640987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krenova%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=22640987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Slaby%20O%5BAuthor%5D&cauthor=true&cauthor_uid=22640987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kren+L+et+al.%2C+Diagnostic+Pathology%2C+7%3A58%2C+2012
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zanetti%20BR%5BAuthor%5D&cauthor=true&cauthor_uid=24355224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carvalho-Galano%20DF%5BAuthor%5D&cauthor=true&cauthor_uid=24355224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carvalho-Galano%20DF%5BAuthor%5D&cauthor=true&cauthor_uid=24355224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Feitosa%20NL%5BAuthor%5D&cauthor=true&cauthor_uid=24355224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hassumi-Fukasawa%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=24355224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hassumi-Fukasawa%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=24355224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miranda-Camargo%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=24355224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maciel%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=24355224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maciel%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=24355224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ribeiro-Silva%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24355224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Soares%20EG%5BAuthor%5D&cauthor=true&cauthor_uid=24355224
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zanetti+et+al.++Int+J+Immunopathol+Pharmacol.+26(4)%3A889-96%2C+2013.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zanetti+et+al.++Int+J+Immunopathol+Pharmacol.+26(4)%3A889-96%2C+2013.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kren%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22177730
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fabian%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22177730
https://www.ncbi.nlm.nih.gov/pubmed/?term=Slaby%20O%5BAuthor%5D&cauthor=true&cauthor_uid=22177730
https://www.ncbi.nlm.nih.gov/pubmed/?term=Janikova%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22177730
https://www.ncbi.nlm.nih.gov/pubmed/?term=Janikova%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22177730
https://www.ncbi.nlm.nih.gov/pubmed/?term=Soucek%20O%5BAuthor%5D&cauthor=true&cauthor_uid=22177730
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sterba%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22177730
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krenova%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=22177730
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krenova%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=22177730
https://www.ncbi.nlm.nih.gov/pubmed/?term=Michalek%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22177730
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kral%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=22177730
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kren+L%2C+et+al.%2C+Pathology%2C+Research+and+Practice+208%3A+45%E2%80%9349%2C+2012
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wagner%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27859015
https://www.ncbi.nlm.nih.gov/pubmed/?term=da%20Silva%20Nardi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=27859015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schramm%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27859015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schramm%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27859015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kraemer%20T%5BAuthor%5D&cauthor=true&cauthor_uid=27859015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Celik%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=27859015
https://www.ncbi.nlm.nih.gov/pubmed/?term=D%C3%BCrig%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27859015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Horn%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=27859015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Horn%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=27859015
https://www.ncbi.nlm.nih.gov/pubmed/?term=D%C3%BChrsen%20U%5BAuthor%5D&cauthor=true&cauthor_uid=27859015
https://www.ncbi.nlm.nih.gov/pubmed/?term=N%C3%BCckel%20H%5BAuthor%5D&cauthor=true&cauthor_uid=27859015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rebmann%20V%5BAuthor%5D&cauthor=true&cauthor_uid=27859015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rebmann%20V%5BAuthor%5D&cauthor=true&cauthor_uid=27859015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wagner+et+al.+Cancer%2C+23(5)%3A814-823%2C+2017.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sensi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19181932
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pietra%20G%5BAuthor%5D&cauthor=true&cauthor_uid=19181932
https://www.ncbi.nlm.nih.gov/pubmed/?term=Molla%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19181932
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nicolini%20G%5BAuthor%5D&cauthor=true&cauthor_uid=19181932
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nicolini%20G%5BAuthor%5D&cauthor=true&cauthor_uid=19181932
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vegetti%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19181932
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bersani%20I%5BAuthor%5D&cauthor=true&cauthor_uid=19181932
https://www.ncbi.nlm.nih.gov/pubmed/?term=Millo%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19181932
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weiss%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19181932
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weiss%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19181932
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moretta%20L%5BAuthor%5D&cauthor=true&cauthor_uid=19181932
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mingari%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=19181932
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anichini%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19181932
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sensi+M%2C+et+al.+Int+Immunol.+21(3)%3A257-268.+2009.
https://www.ncbi.nlm.nih.gov/pubmed/19944464
https://www.ncbi.nlm.nih.gov/pubmed/19944464
https://www.ncbi.nlm.nih.gov/pubmed/19944464
https://www.ncbi.nlm.nih.gov/pubmed/19944464
https://www.ncbi.nlm.nih.gov/pubmed/19944464
https://www.ncbi.nlm.nih.gov/pubmed/21145594
https://www.ncbi.nlm.nih.gov/pubmed/21145594
https://www.ncbi.nlm.nih.gov/pubmed/21145594
https://www.ncbi.nlm.nih.gov/pubmed/21145594
https://www.ncbi.nlm.nih.gov/pubmed/21145594
https://www.ncbi.nlm.nih.gov/pubmed/21145594
https://www.ncbi.nlm.nih.gov/pubmed/20610644
https://www.ncbi.nlm.nih.gov/pubmed/20610644
https://www.ncbi.nlm.nih.gov/pubmed/20610644
https://www.ncbi.nlm.nih.gov/pubmed/20610644
http://www.ncbi.nlm.nih.gov/pubmed/23305735
http://www.ncbi.nlm.nih.gov/pubmed/23305735
http://www.ncbi.nlm.nih.gov/pubmed/23305735

Internal Medicine Review HLA-E restricted monoclonal antibodies

135.

136.

137.

138.

139.

react with HLA-la (HLA-A/-B/-Cw)
alleles. Blood. 121 (11):2013-2028.
2013.

Ravindranath, MH, Zhu D, Pham T,
Jucaud V, Hopfield J, Kawakita S,
Terasaki PI. Anti-HLA-E monoclonal
antibodies reacting with HLA-la and Ib
alleles like IVIg as potential IVIg-
immunomimetics: an evolving
therapeutic concept. Clin  Transpl.
2013:293-305.

Ravindranath MH, Selvan SR, Terasaki
Pl.  Augmentation of anti-HLA-E
antibodies with concomitant HLA-la
reactivity in IFNy-treated autologous
melanoma cell vaccine recipients. J
Immunotoxicol. 2012 Jul-
Sep;9(3):282-91. doi:
10.3109/1547691X.2011. 645582.
Ravindranath MH, Pham T, Ozawa M,
Terasaki PIl. Antibodies to HLA-E may
account for the non-donor-specific
anti-HLA class-la antibodies in renal
and liver transplant recipients. Int
Immunol. 2012 Jan;24(1):43-57. doi:
10.1093/intimm/dxr094.

Jucaud V, Ravindranath MH, Terasaki
Pl, Morales-Buenrostro LE, Hiepe F,
Rose T, Biesen R. Serum antibodies to
human leucocyte antigen (HLA)-E,
HLA-F and HLA-G in patients with
systemic lupus erythematosus (SLE)

during  disease  flares:  Clinical
relevance of HLA-F autoantibodies.
Clin Exp Immunol. 2016

Mar;183(3):326-40. doi:
10.1111/cei.12724.

Tremante E, Lo Monaco E, Ingegnere
T, Sampaoli C, Fraioli R, Giacomini P.
Monoclonal antibodies to HLA-E bind
epitopes carried by unfolded 2 m-free

49

140.

141.

142.

143.

144,

December 2017

heavy chains. Eur J Immunol. 2015
Aug;45(8):2356-64. doi:
10.1002/eji.201545446.

Jucaud V, Ravindranath MH, Terasaki
Pl. Conformational Variants of the
Individual HLA-I  Antigens on
Luminex Single Antigen Beads Used
in  Monitoring HLA Antibodies:
Problems and Solutions.
Transplantation. 2017 Apr;101(4):764-
777. doi:
10.1097/TP.0000000000001420.
Matko J, Bushkin Y, Wei T, Edidin M.
Clustering of class | HLA molecules on
the surfaces of activated and
transformed human cells. J Immunol.
1994 Apr 1;152(7):3353-60.
Ravindranath MH, Terasaki Pl, Pham
T, Jucaud V, Kawakita S. Suppression
of Dblastogenesis and proliferation of
activated CD4(+) T cells: intravenous
immunoglobulin (IVIlg) versus novel
anti-human leucocyte antigen (HLA)-E
monoclonal  antibodies  mimicking
HLA-I reactivity of IVIg. Clin Exp
Immunol. 2014; 178(1): 154-77. doi:
10.1111/cei.12391.

Moretta L, Biassoni R, Bottino C,
Cantoni C, Pende D, Mingari MC,
Moretta A. Human NK cells and their

receptors. Microbes Infect.
2002;4(15):1539-44.

Ravindranath, MH., Terasaki, PI,
Kawakita, S. 2013  Naturally

occurring Anti-HLA-E Autoantibodies:
Evidences for HLA-la reactivity of
anti-HLA-E Antibodies Chapter 35,
“The Autoantibodies” Eds: Drs.
Shoenfeld, Gershwin and
Meroni, eBook ISBN: 9780444593771,
Hardcover ISBN: 9780444563781.

Copyright 2017 Internal Medicine Review. All Rights Reserved. Volume 3, Issue 12.


http://www.ncbi.nlm.nih.gov/pubmed/23305735
http://www.ncbi.nlm.nih.gov/pubmed/23305735
http://www.ncbi.nlm.nih.gov/pubmed/25095521
http://www.ncbi.nlm.nih.gov/pubmed/25095521
http://www.ncbi.nlm.nih.gov/pubmed/25095521
http://www.ncbi.nlm.nih.gov/pubmed/25095521
http://www.ncbi.nlm.nih.gov/pubmed/25095521
https://www.ncbi.nlm.nih.gov/pubmed/22283601
https://www.ncbi.nlm.nih.gov/pubmed/22283601
https://www.ncbi.nlm.nih.gov/pubmed/22283601
https://www.ncbi.nlm.nih.gov/pubmed/22283601
https://www.ncbi.nlm.nih.gov/pubmed/22190577
https://www.ncbi.nlm.nih.gov/pubmed/22190577
https://www.ncbi.nlm.nih.gov/pubmed/22190577
https://www.ncbi.nlm.nih.gov/pubmed/22190577
https://www.ncbi.nlm.nih.gov/pubmed/26440212
https://www.ncbi.nlm.nih.gov/pubmed/26440212
https://www.ncbi.nlm.nih.gov/pubmed/26440212
https://www.ncbi.nlm.nih.gov/pubmed/26440212
https://www.ncbi.nlm.nih.gov/pubmed/26440212
https://www.ncbi.nlm.nih.gov/pubmed/26440212
https://www.ncbi.nlm.nih.gov/pubmed/25982269
https://www.ncbi.nlm.nih.gov/pubmed/25982269
https://www.ncbi.nlm.nih.gov/pubmed/25982269
https://www.ncbi.nlm.nih.gov/pubmed/27495776
https://www.ncbi.nlm.nih.gov/pubmed/27495776
https://www.ncbi.nlm.nih.gov/pubmed/27495776
https://www.ncbi.nlm.nih.gov/pubmed/27495776
https://www.ncbi.nlm.nih.gov/pubmed/27495776
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matko%20J%5BAuthor%5D&cauthor=true&cauthor_uid=8144921
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bushkin%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=8144921
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wei%20T%5BAuthor%5D&cauthor=true&cauthor_uid=8144921
https://www.ncbi.nlm.nih.gov/pubmed/?term=Edidin%20M%5BAuthor%5D&cauthor=true&cauthor_uid=8144921
https://www.ncbi.nlm.nih.gov/pubmed/?term=56%09Matko+J%2C+Bushkin+Y%2C+Wei+T%2C+Edidin+M.

