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ABSTRACT

Background:  Matural Killer cells express killer inhibitory recepors specilic Tor HLA-cless | molecules.  These
recepiors could induce signals thar derermine WK cells abilicy o medige oyvomosicity. Purified soluble form of HLA
clazs 1 molecules (sHLAD could hind 1o NK cell receptors and down-regulate the NE killer function.

Objective: To evalugte the influence of sHLA and two monoclonal amibodies (mahsy apamst killer inhibitory receptors
on the poly [:C-trested freshly and [L-2 acrivated NK cells (LAK cells).

Methods:  Isolation of CD36" NE cells and CTI56 cells was performed using the magnetic cell separation echnique
C56 cells were activated by e11-2 and ani-HLA-B7 specific ovtrtesic T lvmphocyites (CTLs) were established fram
CD50 cells.  Flow cvomenry analvsis was performed o determine the percentage of CD3, CDI&CDS6 and CDE
positive cells, LAK and specific CTLs were tested for cytotoxicity against M4 cells using the ¥'Cr-release assay
Freshly solated MR cells and LAK cells were pre-incubated with 0.7-11 gadml of sSHLA-BY fused to the Fo portion of
[gli molecule and subsequenmly esied Tor killing activity. The influence of the sHLA moelecule on the cyiotoxicity of the
cells after trestment with pely LC as an induger of interferon was also siudied. LAK cells were pre-treated with 0,01 e
10 pefml of two mAbs against MK inkibitory receptors, NEBL and NKAT2. The effect of these mAbs on the Killing
activity of poly [:C and non-poly T:C reated TAK cells against KX targer coll was determined.

Results:  In flow cytometry analysis of LAK cells, 99.5% were found o be CD56°.  Analysis of peneratel CTLs
showed 88.4 % positivity for CDE. Cviotoxicity of M£ stimulated CTLs was 12.3% at 1.5 E/T ratie o 97, 1% a0 25/1
ECT ratio. MK cells had no effect on M4 cells. Ani-NKBD and Anti-NEAT2 mAbs decreased the oyionaxic activity of
LAK cells. These maAbs showed e elfect on the poly 1:C activated LAK cells.  Increasing concentrations of sHLA
miglecule decreased cyvtotoxe getivity of LAK cells from 17.2% w 13.8% and poly [:C activated NK cells from 62.5% 1
SLE%. Tresment of LAK cells with poly 1O and exposure of these cells with mereasing concentrations of sHLA
resulted in an increase in the wrger cell killing of LAK cells from 2001% 10 27.6%

Conclusion:  LAK cells were not able to Xl M4 cells with high expression of HLA molecules, whereas CTLs were
ctficient in killing these cells. Recombinant sHLA fusion protein inhibited NESLAK activity ggainst K362 cells, whereas
poly [0 activation of TAK cells reverted this effec indicating that poly DO treatment of LAK cells could change
vapression of NE inhibitory receprors,
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Intraduction and function.! These cells are distinct from

both T and B lymphocytes in their circulation

Nawral killer (NK) cells are a group of  Patterns, profile of surface markers, receptor
lymphocytes with a characteristic morphology repertoire ztnc_i I[Elmr ability to d!scrn?tmal.ﬂ seld
from non-selt.™ NK cells are physiologically
_ mmportant o mediating  immuanity  against
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fraw, FIMS-ITOE, FAX: 4087734589 4 9E7IFOST, and in anti-tumoer immune responses. © In
L L L fact, these cells were ariginally described on a
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functional basis according w their capacity of

killing certain tumor cells ol hematopoietic
origin in the absence of previous stimulation.’
The killing activity of NK cells has often heen
relerred to as non-major  histocempatibility
complex  (MHC)  restricted.” NK cells
selectively kill target cells that fail 1w express
self-MHC class | molecules,” The maolecular
mechanisms involved in WK cells ability o
dentily  and  kill wirally infected or umor
target cells but spare normal self-cells have
recently been clarified.  NK cells express a
number of inhibitory receptors that recognize
MHC class T molecules expressed on normal
cells.”™  Two major types of these teceptors
specific for groups of human histocompatibilicy
leukoeyvte antigens, HLA class Type A, B, C
have been identified on human NK cells **

HLA class T molecules are expressed on the
most nucleated cells and are known (o serve as
restriction clements for the lysis of target cells
by cytotoxic T-lvmphocytes (CTLs),” Soluble
forms of these molecules (sHLA)Y have been
detected in serum of normal individuals.® It is
suggested  that sHLA  molecules are  of
biological significance.  sHLA could down-
regulate the CTL cytotoxicity.” In a recent
study the ability of sHLA to induce apoptosis
i alloreactive T cells mediated by CD95-L up-
regulation has been shown. ™

A possible immunoregulatory function for
sHLA has also been suggested in MK cell
target recognition.  Webb et al. have shown
the ability of sHLA to inhibit NK
cytotoxicity.!  The mechanism of sHLA
modulatory activity on NK cells 1= not clearly
understood. It is postulated  that  these
molecules can bind o specific  receptors
expressed on the NK cell surface and deliver a
negative signal to the NK cells.” Whether this

inhibitory signal is altered by up-regulation of

NE  cell  activity has oot heen  fully
investigated. In a normal immune response,
activation of NK cells 1o higher levels of Iytic
activity is more important than basal NK cell
Iytic function.™ In the present study, freshly
isolated and also I1-2 acuvated WK cells (LAK

cells)  were  treated  with  polyinosinic-
polyeytidilic acid (poly 1:C) and the effect of
sHLA exposure on the lvtic function of these
cells against tumor cell lines was investigated.
The influence of poly I:C as an inducer of
interferon (IFN) production and activator of
NK cells” on the expression of two specific
receplors of MHC class 1 molecules, NKBI
and  NEAT2  involved in the negative
regulation of NK cell-mediated cytotoxicity
wits also investigated.

Materials and Methods

Antibodies, cell lines and culture condition:

The Epsiein Barr virus-transformed cell line
M4, kindly provided by Dr. N. Zavarava ftom
the Institnte of Immunclogy, Kiel, Germany,
and K362, an MHC class 1 negative
erythrolenkemia cell line were wsed in this
study, These cell lines were cultured in RPMI
1040 medium  supplemented  with 2mM L-
glutaming, [0%  heat-inactivated  fetal call
serum, 100 U/l penicillin and 100 pgdml
streptomycin (Giboo,  Germany). FITC
conjugated anti-CDI&/CD56 and anti-CD3,
and PE conjugated amti-CDE were obtained
from Immunotech, Germany, Purilicd mouse
monoclonal anti-human NKAT2 and NKEI
were purchased from Pharmingen, Sweden,
Recombinant truncated soluble HLA-B7 fusion
protein,  HLA-B7-IgG (Fod was  kindly
provided by Dr, N, Zavazava.

NK  cell  separation  amd LAK  cell
production:
Peripherzl  blood  mononuclear  cells

(PEMCs) from  healthy normal individuals
were  isolated by density aradicnt
centrifugation using Ficoll-hypaque.  After
washing, cells were re-suspended in PBS
supplemented  with  (0.5%  bhovine  serum
albumin and 2 mM EDTA. Twenty wl of
MACs colloidal super-paramagnetic
micobeads  (Miltenyi  Biotec,  Germany)
conjugated to monoclonal mouse and-CDS6
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Figure 1: Flow cytometry analysis of CDS6°
lymphocoytes isolated by magnetic microbeads
conjugated with anti-COBE antibody.  Cells
weare stained after one [Left] and three weeks
iRight).

antibody  suspension was added, After
washing, cells were applied onto the magnetic
separator with positive selection column in the
magnetic feld,  After passing the negative
cells through, the positive cells were flushed
out using the plunger. The CD36 negative
cells were collected for generation of cylotoxic
T cells and the CD56 positive cells were
washed and re-suspended in culture mediem
with 100 IUfml rIL-2 (Glaxo, Switzerland).
Cells were also stimulated with irradiated M4
cells (50 Gy) at responder/stimulator ratio
(R/S of 5041 and irradiated allogeneic PBMCs
(20 Gy) of 20¢1.

Generation of CTLs:

Anti-HLA-BT  cytotoxic T cells were
generated by co-culturing previously HLA-
typed responder PBMCs lacking HLA-BT
allotype and irradiated allogenic PEMCs that
were different only in HLA-B7. M4 cell line
(A1/2 B7/37 Cwal/T DR2/) was also used as
stimulator at a 2001 RYS ratio. Cells were re-
stimulated every 7-8 days. On the third and
subsequent  re-stimulations, culture medium
was supplemented with 30 IU/ml [L-2.

Flow Cytometry:
Flow cytomelery was performed using a

FACSwr PLUS ({Becton Dickinson, USA).
Cells were incubated with FITC and FE
conjugated monoclonal antibodies (mAbs) for
3 minwtes at 4°C and then analysed  lor
fluorescence intensity,

Cytlotoxicity and inhibition assays:

Cytotoxic activity was tested by incubating
"Cr-labeled target cells with LAK cells,
PBMCs or CTLs as effectar cells (B}, at 37°C
and 5% CO2 for 4 hours, Target cells were
M4 and K302 twmoer cell lines.  Specific
release was caleulated as (x-y) 100/z-y, where
¥ is experimental release and v is spontaneous
release, 2 is total release measured in the
presence of 10% Triton X-100. LAK cells,
PBMCs: or CTLs were incubated with various
concentrations of sHLA molecules (0.7 o 11
pgdml) at 37°C for 30 minutes.  After that,
target cells (T) at EST ratios of 25/1, 12.5/1,
6.25/1 and 3.12/1 were added and cytotoxicity
was determined. [n the case of anti-NKB1 and
anti-NEKATZ2, LAK cells were pre-treated with
0,01 10 10 ggdml of mAbs 30 minutes before
CyLotoxicity assay.

Poly I:C activation of NK/LAK cells:

Freshly isolated PBMCs and LAK cells
were incubated with 100 pg/ml of poly L:C
{Sigma, USA) at 37°C in the CO2 incubator
{Pharmacia, Sweden) overnight.  Afier that
cells were washed and wsed for cyioloxicity
assay.

Results

Generation of LAK cells and CTLs and
floweytometry analysis:

In this study two groups of CDEG6T Natural
Killer cells and CD367 cells were separated
from PEMCs, In order to establish LAK cells,
isolated CI0567 cells were cultured with r1L-2
and irradiated M4 cell line.  The purity of
CD36% cell population was analyzed with
mabs for different subscis of menonuclear
cells, As shown in Figure 1, after one week,
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Figure 2: Cytotoxicity of HLA-B?  specific
CD8" T cells and CO56° LAK cells against Md
cell fine measured by d-hours *'Crorelease
assay. LAK cells showed no oytotoxic activity
compared to high activity of specific CDE™ T
cells.
15.6% of the cells were CD3*, 365%
CDI&'CDS6™ and 21% CD3/CD3G positive.
Three weeks later CD37 cells were markedly
decreased and the percentage of CD167CD3G"
and CD3/CD56 positive lymphocyies increased
e 3T.B% and 41.69%, respectively, showing
that the isolation procedure would give a
population consisting of 99.5% CD36° cells,
CD36 group of cells were used to generate
alloreactive CTLs. Flow cytometry analysis
showed that 88.4% of gencraled CTLs were
CDE positive {data not shown).

Cytotoxicity of NK/LAK cells and CTLs
against Md cells:

Cyviotoxicity of LAK cells against M4 cells
was measured using Y'Crorelease assay and
compared e the CDE" T lvmphocytes,  As
shown in Figure 2, the NK cell killing against
M4 cells inoall EST ratios was less than 3%,
Whereas cytotoxicity of M4 stimulated CDE
T cells increased rom 12.3% in 1.5/1 BT
ratio to 97 1% In 25/1 E/T ratio. indicating the
strang cyvioloxicily of these cells against M4
cell Tine,

Effect of sHLA, NKBI1, NKAT2 and poly
IO on NK/LAK Killing activity:

Effect of soluble HLA class | molecule on NK/LAK cells activation induced by poly ic
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Figure 3: Activity of LAK cells after exposure
with different concentrations of anti-NEB1 and
anti-MEATZ2 mabs measured by “'Crrelease
assay., Control is withoul antibody., The E/T
ratio in cytotoxicity assay was 12.5/1

Two maAbs were used 1o bind with two
receplars of KIR family, NKBI and NKATZ,
As shown in Figure 3, LAK cytotoxicity
against K362 rarget cell decreased in both
cases. Percentage of lvsis of K362 cells in the
presence of anti-NKBI {ranging from 49% (o
62.9%) was generally less than the control
(0B 590, LAK actvity in the presence of anti-
NKAT2 decreased from 65.9% at .01 pgiml
antibody concentration to 50.2% at 10 pg/ml.

These results show the inhibitory effect of both
mAbs on the LAK cytotoxic tunction.  Poly
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Figure 4: LAK cells treated with poly 12 and
then axposed to anti-MEB1 and amti-MNEKATZ
rmabs. The E/T ratie for *'Cr-release assay was
12.5/1. Control is without antibody.
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Figure 5: Effect of different concentrations of
soluble HLA-B7-FeilgGl on the  oylotoxic
actraty of LAK cells before and after treatment
with pely 12C. Contral is without sHLA. The EJT
ratio in cytotoxicity assay was 1.5/1.

I:CC activauen of LAK cells decreased the
inhibitory  action ol these mAbs on LAK
cvilotoxicity against k362 target. The mean +
30D percent killing of K362 cells in the
presence of different concentrations of anti-
NKBI and anti-WEATZ2 were 77.8 = 0.7 and
TR0 4 (L4, respectively, compared 1o that of
the control of 78.8 + 0.2 (Fig. 4).

Asx observed in Figure 3, the additon of
increasing concentrations of sHLA o the LAK
cells prior w culturing with K362 resulted inoa
decrease of LAK cell cytotoxicity from 17.2%
[0 13.8%, A simdlar effect was observed tor
MWK activity of PBMCs (Fig. 6). The mean +
5D percent killing in the presence of different
concentrations of sHLA was 293 + 3.2
compared 10 the 42.6 + 1.5 lor the control,
showing the inhibitory effect of sHLA on both
nom-poly 11T activated NK and LAK cells,
The etfect of sHLA on NK/LAK cells atier
exposure with poly 1:C 15 shown in Figures 3
and 6. Poly IC caused 26.7% increase in
PBMCs eytotoxic activity. This effect on 11.-2
activated LAK cells was lower (2.5%). Poly
1:C gotivaled PBMOCs showed a cyvlotoxicity of
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Figure 6: Effect of ditferent concentrations of
soluble HLA-BY-Fo oGl an the
Cyloloxic activity  of PEBMCs  before  and
after treatmeant  with  poly C. Control s
without sHLA, The E/T ratio in ocytotoxicity
assay was 25/1.

69 3% for K362 rarget cells.  Addition of
increasing concentrations of sHLA Trom 0.7 10
Hpggfml decreased NK activity from 62.3% 1o
SLLE%. Inthe case of poly-1C activated LAK
cells, in contrast o non-poly-LC-activated
cells, target cell lysis was increased with
increase  in the sHLA coocentration, as
percentage of lvsis at 007 peg/ml of sHLAL
which was 23.8%, reached 27.0% at 11 pg/ml
of sHLA.

Discussion

In the present study, the cyleloxic activity of
CDAGT LAK cells was tirst compared with the
cylotoxicity of alloreactive cvtotoxic T-cells
senerated from CD36 PBMCs. Both cells
were pre-stimulated with M4 cells. M4 iz a
tmor cell ling with a high surface expression
off HLA class | molecules”  The resulis
indicated that CD&" specific T cells were
stromgly  efficient in killing this targer cell
whereas NK cells had no effect. This result is
inagreement  with data o the  lierature
indicating the major difference between target
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cell recognition and lysis in T and NK cells.*’
T cells need pre-stimulation to effect targen cell
killing and recognize antigen in the context of
MHC molecules” In contrast. expression of
MHC molecules protects target cells from
LAK/NK lysis.” TFor the first time, Karre and
vo-workers proposed the missing-self’ model
predicting that NK cells survey the body for
MHC class [ expression and kill cells in which
it is abnormally down-regulated.” Consistent
with this model has been the discovery of
receptors on NK cells that bind to polymaorphic
determinants of MIIC class | molecules and
signal inhibition or activation of cytolysis, "
Twao types of these receptors including type |
glyvcoproteins belonging to the immunoglabulin
super-family,  termed  as  killer  cell
unmunaglobulin-like receptors (KIRs) and tvpe
I glycoproteins (CD94-NKG2) have been
identified.” ™ Both of these receptor familics
contain two types of inhibitory and activating
receplors. Interaction  of  the inhibitory
receptor with MHC ¢lass T molecules results in
blockage of the cytotoxic activity of NK
cells. ™ The function of activating receptors
is oot clear.  Different isoforms of KIR
receptors have been identificd,” NEKBI and
NEATZ are included in KIR3DL and KIR2DL
isoforms, respectively, capable of inhibiting
NK cell activity.™ NKBI recognizes HLA-B
allotypes  and NKAT2  recognizes HLA-C
allotypes. ™" MAbs against KIR receptors are
useful as triggering or blocking agents. In this
study, wo mAbs used against WKBI and
NKATZ2 have the property 1o mimic the effect
of HLA class 1 molecules leading to the
inhibition of LAK cell activity. This inhibitory
activily was changed after exposure of LAK
cells 1o poly I:C.

We found that the cytotoxicity of PBMCs
and LAK cells against K362 arget cells were
decreased in the presence of sHLA, indicating
the imhibitory acten of sHLA on LAK/NK
activity. These results are in concordance with
Carbone et al. who showed the inhibitory
effect of a truncawed HLA-B7 and several
membrane-derived  purified  sHLA  class |

molecules on NK/LAK  function." The
membrane-derived  molecules  were  intact
heterodimers consisting of a fz-microglobulin
and a heavy chain releasing 1o the supernatant
of different HLA class 1 positive cell lines,
Carbone et al. have indicatcd that sHLA
molecules can down-regulate NK cell killing at
the effector level. Muorcover, they showed that
different NK clones are able o specifically
recognize sHLA antigen. sHLA used in this
study was a chimeric protein consisting of
recombinant truncated HLA-BT bound w the
Fc portion of an 1gG molecule. The cfficacy
of recombinant truncated sHLA-BT (lacking
the transmembrane and intracellular domains)
o modulate T cell function has been reported
by Hansen ct al.” They showed that this
molecule is less effective than membrane-
derived sHLA to modulate T cell function. To
improve the molecular size of the class |
molecules, fusion proteins linked 1w the Fe
region of  immunoglobuling  have  been
proposed.”  Aggregation of these molecules
could result in the formation of  dimeric
proteins that are able 10 cross-link HLA
receptors on the LAK and NK cells and
facilitate the possible signaling.™

NK cells, in contrary to T cells, do not
require  sensitization by antigen  and
differentiation to become efficient killer cells.”
Instead they are always ready w kil and their
activity can be increased by exposure o
cytokines such as 1L-2, [L-12 and IFNs.* [n
situations of malignancy or wviral infections,
natural killer cells are usually in an activated
state,  We mimicked this state in virro by
treatment of PEMCs and LAK cells with poly
[:C, a synthetic analog of viral double-stranded
RNA, The effect of sHLA on these cells
showed that stimulation of NK cells with poly
[:C has no effect on the inhibitory action of
sHLA whereas stimulation of’ LAK cells with
poly I:C reduced this  inhibitory  effect.
Comparing the effect of sHLA on poly I:C
activated PBMCs cells and IL-2 activated cells
(non-poly L'C activated LAK cells) showed
that in both cases, sHLA has an inhibitory
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eftect. It could be postlated that up
regulation of NK cells activity due w IL-2 and
poly 1:C alone could not change the inhibitory
action of sHLA. Conversely, poly [:C
activation of LAK cells (IL-2 and poly [:C in
combination? reduced the iohibitery action of
sHLA indicating that svnergistic effects of IL-
2 and poly 1:C as an inducer of [FN might
create some changes in HLA receptors upon
which the inhibitory action  of sHLA
decreased.  These changes may occur in the
density expression of either inhibitory or
activating receplors.  As has been shown,
selective killing of NK cells results from a fine
balance between inhibitory NK receptors for
MHC  class | molecules  and  activating
receptars that are stll largely unknown.'*
Althoush it is now accepled that KIRs deliver
negative signals to natural Killer (NK) cells
regarding the recognition of target cells, it s
still unelear a5 10 how the expression of these
receptors on lymphocytes 15 regulated,  In
another study, the regulation of expression of
representative KIRs, CDN58a and CDIED by
cvtokines such as [L-2, 1L-4 and IFN-7 has
been investigated.”  Meither IL-4 nor IFN-y
affected the expression of CDIS58a/h, but
incubation  with  1L-2,  up-regolated  the
expression of the KIRs.” Results of our study
in changing the inhibitory effects of two mAbs
against NKB1 and NKAT2 after poly LC
activation of LAK cells is further evidence that
the combination ol cytokines such as [L-2 and
1IFNs may play an important role in regulating
the expression of NK inhibitory receplors or
changing their balance versus the stimulatory
DIES. Further  studies  are  necded
demonstrate the precise impact of differemt
factors particularly cytokines in alicrations of
the expression of NK receptors. In this
regard, sHLA melecules seem to be a useful
taol.

Acknowledgement

We are indebred to Prof. Nicholaus Zavazova
freann Kiel, Crermiany, Sor his

guidance and providing laboratory fucilities.

References

1 Lanier LL, Phillips TH: MNawral killer cells, Cwre
Cipin D (992413842,

2 Lanier LL: Matral killer cell receprors and MI1IC
class [interactions, Curr Opfe Dl 199791 20
31

3 Trinchiern G: Biology of Mamral killer cells. Adv
S P985 4T 1RT-3740.

4 Moretts A, Boiing C, Vilele M, et al: Receptors for
HLA class T molecules in human Mawral  Killer
cells, Aninne Rev fmemmod 7990, 14:619-48.

§  Moarewa A, Biassoni R, Botting C, el al: Natral
eylolpaicity receprors that trigger human NK-cell
mediate cyiolysis. Sl Todoy 2000:21:228-34.

6 Yokoma WK Mawral Killer cel receptors. Curr
Opdn Toeused 1995:7:110-20.

7 Zinkernagel RM. Doherty PC: MHC  restricied
cyraosic T ocells, Stwlies on the biological role of
polymorphic  magor ransplantation antigens
determining T cell restrichion specificity, function
and responsiveness, Adv D! 1979.27:51-17T.

8 Willar LM, Roy G. Lazaro 1, et alb Detection of
soluble class 1 molecules (non HLA-A or TILA-B) in
serim,  spleen membranes and  lymphocytes in
culture. Eur J Townuio! T989:19:1835-9.

9 Favazava M. Hgusmann R, Muller-Buchholz W
Inhibition of anti-HLA-BY  alloreactive CTL by
affinity-purified  soluble  HLA . Tramsplisearion
199 5183842

Iy Favazava M. Kronke M: Soluble LA class |
maolecules induce apoptosis in alloreactive cyinioxic
T lymphocyles. N Med 7996 2:1005-10

11  Webb BI, Bochan MR, Montel A, et al: The leck of
NE cymoronicity associated with fresh HUCH may be
due o the presence of soluble HLA n the serum.
Cell Irianol J994;159:246-61.

12 Buelow R, Burlingham W, Clayberger C: Trmune
modulation by soluble HLA class [ Pransplieinarion
1995 50 (649-54

13 Wilrown RH, Salup RR, Twilley TA, Talmadge JE:
[mmunomodulation of naeral Killer activiey Dy
polyribonucleotides. § Biod Response Mod 1985 &
s12-7.

14 Carhone E, Terrazzano G, Colonna M. et al
Matural killer clones recogmze specific soluble HLA
class | malecules. Ewe J Iminol 996 26:683-9.

15 Ljunggern HG. Karre K: In search of the missing
self: MHC molecules and WK cell recognition.
Frmnerrgd Today 1990/ 11:237-43,

16 Lamer L1 Matral killer cells: From n receplors
o b many . feimniny J9976:371-5,

17 Long EQ, Burshiyn DN, Clark WP, et al: Killer cell
inhibitory  receptors:  diversity,  specificicy,  and



109 Effect of soluble HLA class | molecule on NK/LAK cells activation induced by poly i:c

1%

20

23

Function. dmenod fev P97 155:135-44
Lopez-Boeter M, Bellen T. Llane M.oer al: Pared
ithilitery and trigaering MK cell receplors rar HEA
class 1 molecules, M Siiened 2008061:7-17.
Blery  M: Farle  sigoaling via  inhibitory and
activating MK receprors, Hwsies Joisaniod
26151 64

Waral C, Sebbins OO, Long EO: NE cell inbubicary
receptors prevent vresine phosphorylation of te
avtivanon receplor 28B4, 0 Mol 20000 1653345
b

Long B Regulation of immune responses through
mhibiory receptors. Akt fev Iniimed
JO0t- 1T 2750904

Gumperz JE, Paterson JC, Liwin V. e oal
Specificity of two anti-class | HLA  moenaclenal
antibodies that block class [ orecogniton by the
MERIL killer cell mhubitory recepror. Tiiwe Afiigens
NG 82 TE-84.

Fry AM, Lanier LL. Weiss A Phosphoryrosines i
the killer cell inbabitory recepror mout of NEBL are

-4
whn

27

reguired Tor negative signaling and Tor association
with protem cyrosme phosphatase 1C0 8 Sep Mo
FOG6 184 2405- 200

Dafring . Colonna Mo Human naoural killer cell
mhibitery recepiors bind v HEA class Tomelecules,
e S dninal J9%60; 2623659

Hunsen B, Janssen E. Machlewdo T, er sl Punied
truncated recombinant HLA-BY malcoules abrogan:
cell functicn in alloresetive cviotexic T lymphacyies
(B RTINS rluction Trasnapieineion
05 ah: L515-22

Bomavida B, Lebow LT, Jewerr Ac Natoral killer
cell  subsers: matwration.  differentanen and
regulation. Nar feinn 7993 12:194-208.

Fogure T, Fojinaga H, Niizawa A, et al: Killer-cell
inhibitory receptors, COO38ah, are upregalatel by
meerfcukin-2. bue not interferon-ganma o ar
interlenkineg . Medicroes Dyflan T99G 3135,

Vank Church, blind arcade, mural painting, Julfa, Isfahan (1655)



