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Pesrome. [Tomymssmym IpUpOIHBIX KMJUIEPHBIX KiIeToK desioBeKa (ITTTKKY) mpoTtuB omyxoJeit B IpUCyT-
CTBUM BUPYCOB OLIEHEHBI KaK CHJIbHO BapbUPYIOIIME U PAHO aIallTUPOBAHHBIE K MAaTOJIOTMYECKUM CUTHA-
JlaM B OpraHu3Me, MOOWJIbHbIE U U30UpaTeIbHO eHCTBYIOIIME, CIIOCOOHbIE K KOMOMHUPOBAHWIO areHThl.
TTITKKY ocyliecTBISIOT pa3iudHbIe AJSUCTBUS B pe3yabTate KOQYHKIIMOHUPOBAHUS PELENITOPHBIX JIEKTH-
HOB (PJI), pacno3narmux rimkonarrepHbl (PJI kak Tpurrepsl, MTHULIMATOPHI ¥ Oa3WCHBIC areHTHI 171 Hall-
CTPOCYHBIX peaKlnii), 1 [g-TTomo0HBIX, IUTOTOKCUYSCKUX M IIPOYNX BCITOMOTaTeIbHBIX KOMMYHUKATUBHBIX
¥ 3 HEKTOPHBIX pelenTopoB (poib PJI Kak MTHCTPYMEHTOB TOHKOM HACTPOWKM MO3aNKH MTOBEPXHOCTHOKIIE-
TOYHBIX PELIENTOPOB B HapaBJieHUU Heobxoaumoil pyHKkunoHanbHoi opueHTauuu ITITKKY), a Takke ux
JIMTaHAOB (MOIYJISITOPOB CO3MaHHBIX KOHEUHBIX PELIEITOPHBIX MO3auK). Takue HaydeHHbIE U IepeoOyYeHHbIS
TITTKKY urpaiot BaxkHyto poab B nepepacnpenencHun [HIIKKY-uHaynimpoBaHHBIX MPOTUBOOITYXOJIEBBIX
W aHTUBUPYCHBIX IIMTOKWHOBBIX HA0OOPOB B opraHu3Me. MeKKIIeTOUHBI KOMMYHUKATUBHBIN MOTEHIINAT
TMITKKY Takke yduThIBaeT Apyrue KiIeTKW BPOXKISHHOTO MMMYHUTETA U aJaliTUPOBAaHHBIC IS BPOXKIEH-
HOT0O UMMYHMTETa KJIETKM, YTO MOXET CIYKUTh IMEePCHEKTUBHBIM U YHUBEPCAJIbHBIM PECYPCOM 3aIlUThI Ye-
noBeka. I[NTTKKY gomkHbI yYUTHIBATHCS MPHU pa3pabOTKe HOBBIX MAHEBPEHHBIX M HAJIEKHBIX, cOaTaHCUPO-
BaHHBIX MTPODMIIAKTUICCKIUX 1 UMMYHOTEPAIIeBTUUECKNX, IIPOTUBOOITYXOJIEBBIX/aHTUBUPYCHBIX CHUCTEM W
BaKIIMHHBIX cTpaTeruii. OTKPBITHI IyTH K aniroputMam ToHko HacTpoiiku (RL-KIR/NCR/CD/ nx komou-
Hauu) PJI-6a3McHOro KOHCTpYMpOBaHUsI Beepa MPOTUBOOITyX0aeBbIX/aHTUBUpPYCcHBIX ITITTKKY ¢ nanbHei-
UM TMOTeHUMAJIOM MHULIMUpOoBaHUs. KiroueBylo BaxKHOCTb npuodperaeT cKpuHUHT criektpa TTTTKKY y
WHIVMBUIYYMa U TTOTEHIIMAJIBHOTO MallCHTA TSI JOITOJTHUTEILHOM OIIEHKH 3allIMTHOTO CTaTyca M BBIPaboT-
KM TIePCOHU3NPOBAHHBIX KOMMYHUKATHUBHBIX ITPOTHBOOITYXOJIEBBIX/aHTUBUPYCHBIX CTpaTeTUii. YCTaHOB-
nennbiii craryc NK (natural killers)-kommapTMeHTa OyneT XxapakTepu30BaTh pe3UCTEHTHOCTh MHAWBUIyYMa,/
KOHTHMHTEHTAa WHOAWBUAYYMOB MPOTUB BUPYCHBIX MHGEKAWI 3MMUIeMHOJIOTMIECKO 3HAYMMOCTH, UTPaTh
BaXKHYIO POJIb IIPU OLIEHKE MPOTUBOSMUAECMUYECKOM 3allIUThl perioHa.

Karouesvie crosa: NONYAAUUU KUNNEPHBIX KN1eMOK, peyenmopHble 1eKmMUHbl, SAUKOKOHBI02ambl, UUMOKUHbL, BPOMC()QHHbIIZ
ummyHumem, MyK03d/lebllz ummyHumem, 6uc6u03b1, npo6uomuuecxue JAEKMUHblL, npomueoonyxosesovle cmpamecuu,
aHmueupycHole cmpamecuu
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LECTIN-DEPENDENT DIVERSITY OF NATURAL KILLER
POPULATIONS AND COMMUNICATIONS AGAINST TUMORS
AND VIRUSES

Lakhtin M.V, Lakhtin V.M., Alyoshkin V.A, Afanasiev S.S.

G. Gabrichevsky Research Institute for Epidemiology and Microbiology, Moscow, Russian Federation

Abstract. Response of human natural killer (NK) cell populations (NKP) against tumors in the presence
of viruses was evaluated as a quite variable, early adapting for the pathological signals in organism, mobile and
selective combination agents. NKP act as a result of co-functioning between the receptorlectins (RL) recognizing
glycopatterns (RL as triggers, initiators and basic agents for coupled activities), and Ig-like, cytotoxic and other
additional communicative and effector receptors (superstructural, tuning for achievement of final effector-
type NKP constructions required), and their ligands (modulators of final cell surface receptor mosaics). Such
NKP created play important role in redistribution of NKP-induced antitumor/antiviral cytokines in organism.
Intercellular communicative potential of NKP also involves other innate and innate-like cells. Such extended
communications of NKP provide a prospective and universal resource of human protection. NKP must be
under consideration upon development of new maneuvre and relilable prophylactic and immunotherapeutic
antitumor/antiviral systems and vaccine strategies. The ways for the fine tuning (RL-KIR/NCR/CD/their
combinations) algorithms of RL-based creation of antitumor/antiviral NKP are revealed. Key role is given
to screening spectrum of patient NKP for development of communicative anticancer/antiviral strategies.
The status of NK compartment will characterize resistance of individuum/contingent of individuums to viral
infections of epidemiological significance, will play important role in anti-epidemic protection of regional
population.

Keywords: NK cells, NK cell populations, receptor lectins, glycoconjugates, cytokines, innate immunity, mucosal immunity, dysbioses,

probiotic lectins, antitumor strategies, antiviral strategies

During last few years the interest of investigators
with respect of innate immunity cell populations
was significantly increased [2, 13, 16, 30]. NK
(natural Kkillers) compartment of innate immunity
plays important role especially in childhood when
formation of antibody immunity takes plays [4, 28].
Receptor lectins (RL) recognizing carbohydrates,
glycoconjugates (GC) or glycopatterns play important
roles in immunity [1, 2]. There are notable cases of
tumors which are influencing by viral infections. Up
to 2% of world tumor diseases involve the presence
of Epstein—Barr virus (EBV), functionally coupled
to EBV infection [31]. However, the role of cell NK-
populations (NKP) in connection to tumor processes
accompanied with viral infections is still scantily
explored.

The present overview evaluates key potential of
lectin NKP against tumors which are under influence
by infectious viruses (also viruses of epidemiological
significance).

Viruses and tumors (which are functionally coupled
to viruses; tumors under influencing by viruses)

There are limited number of examples of viral
infections studied in accepted in review aspect:
arenaviruses (lymphocyte virus of choriomeningitis,
LCMYV), herpesviruses (cytomegalovirus, CMYV, in
connection to acute leukemiya and B cell lymphomas;
EBYV, in connection to mononucleoses and Burkitt
lymphomas [6, 31], papovaviruses (human papilloma
virus, HPV, in connection to cervical cancer),
poxviruses (the viruses of smallpox cows and

mice, orthopoxvirus of smallpox, VACV) [16, 30],
retroviruses (humanimmunodeficiency virus, HIV-1);
in connection to lymphomas), flaviviruses (hepatitis-
C-virus, HCV; in connection to hepatocellular
carcinomas, HCC); hepatitis-B-virus [HBV] and
hepatitis-8-virus [HDV]) [26].

Diversity of NK cells and NKP

Subfamily of lectin NKG2-receptors reveals
transmambrane glycoproteins of type II which
are encoded in human chromosome 12. Genes
CD94 and NKG2 are observed within gene
cluster 12pl12-pl13 participating in functioning
heterodimeric CD94NKG2-receptors and coding
lectin ectracellular and cytoplasmic domains for
initiation of communications of NK cells and sets of
T cell populations. NKG2D-receptors are expressed
on protective human cells including NK cells,
NK-T cells (NKT), subpopulations of y3-T cells,
activated CD8* T cells (the latter as cofunctioning
to human complement system), some autoreactive
CD4* T cells [18, 24, 49]. Initiation of organism
responses against tumors and viruses involves MHC-
class-I-molecules of myeloid cells, monocytes and
NK cells. NK cells possessing NKG2-receptors are
represented by lectin cell populations NKG2A*/
B*/C*/D*/E*/H*: A*/B*, D' — inhibitors of
intercellular pathways (also through ITIM-motifs in
RL influencing SHP-1-Tyr-phosphatase); C*, F*,
E*/H*-activators of other intercellular pathways (also
through ITAM-carrying adaptor proteins DAP-12 or
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DAP-10, also signaling through protein-Tyr-kinase
depending pathways) [1, 8, 10, 13, 30].

Diversity of lectin NKP is influenced by not only
combinations of co-expression of genes NKG2, KIR
(killer Ig-like receptors), NKp (natural cytotoxic
receptors, NCR) and CD on cells, but also by varying
phenotypes of interacted molecules (also within
di- and oligomeric homo/heterostructures such as
CD94NKG, tetrameric HLA-E) and genetic variants
of RL (multiallelic like NKG2C1/2/3; phenotype
NKG2E as two alternatively splicing forms NKG2E
and NKG2H [30]); upon constructing genetic
chimeric products (truncated [like NKG2Ce -—
C-terminal limited form — NKG2C3]; extracellular,
transmembrane and cytoplasmic/intracellular
domains of RL [like NKG2F expressing as
intracerllular form], products of genetic map contacts
like CD94-NKG?2, others) [10, 30, 46, 47].

Ontogenesis of NKP contributes to their diversity.
Development of NK cells from common lymphoid
ancestor passes few steps. Appearance of CD122
(B-chain of receptor of IL-15) indicates the beginning
of differentiation of ancestor in direction of NK cell
forming. NK cell development is accompanied with
progressive exhibition of CDI161; CD56, CD9%4/
NKG2A, NKp46 (NCRI1, CD335), NKp44 (NCR2,
CD336); NKG2D (expressed on all human NK cells,
participate in Cross-Talk between innate immunity
lymphoid and myeloid cells [41, 48]); and finally
CD16 and KIR [24]. An increase of CD56%™ NK cells
(mainly observed in the CD16* subsets) was registered
when synbiotic induces response of human to viral
infection (on example of influenza virus) [37]. Among
aforementioned steps of NK cell development, the last
steps are characterized with appearance of CD56"ieht
or CD56%m, CD56t NKP is characterized with
high level of expression of CD94. CD564m NK cells
represent KIR and CD16 populations as mostly
mature ones and transforming into cytotoxic cells
whicn are become terminally differentiated and
express CD57.

NKG2-receptors also occur among varying
populations of T-lymphocytes that simplify
communicative Cross-Talk cofunctioning NKP and
cytotoxic T lymphocytes in direction NK cells —
T cells [10, 23]. NKG2H is expressed on small part
of periphery blood monocytes but, in more extent,
are revealed on T cells stimulated with anti-CD3-
antibodies [10].

Expression of RL and distribution of RL types
between NKP are influenced by current status of
organism (heredity, age, gender, state of immune
system, the presence of pathologic processes, viral
infection and tumor types, others) [7, 9, 37, 42].

In modulation of HLA-class-1 participate
preferencially receptors NKG2 and KIR and their
ligands [30, 49]. Signals, induced upon interactions
between receptors CD94*NKG2*/KIR" and MHC-
class-I-glycoproteins in response of appearance of
anormal pattern ligands, redistribute activities of
NKP. Realization of NK cell memory is genetically
determined. Genome is characterized with moderate

diversity of genes NKG2 against the background
of increased diversity of genes of KIR [46].
Polymorphism of gene NKG2D provides modulation
of NK cell cytotoxicity. It is of importance for example
in connection to organism sensitivity to HPV-induced
cancer [12]. In whole, in case of human development
of limited immunological functions of the system
MHC-E/NKG?2 progresses against the background
of broadening of functions of the system MHC-I/
KIR [46]. Elevated HLA-A expression provides
enhanced levels of an HLA-A-derived signal peptide
that influence expression of HLA-E (the ligand for
the inhibitory NKG2A) [39]. HLA-B haplotypes,
in their turn, support NKG2A-mediated NK cell
licensing/education (NKG2A-mediated inhibition
impairing NK cell clearance of HIV-infected targets).
As a result, therapeutic blockade of interaction
between HLA-E and NKG2A may help in treatment
of HIV disease. [39]. In cells infected with viruses
(as in case of CMYV) expression of HLA-class-I is
strongly decreased involving KIR, while expression of
HLA-E (can be as a ligand for RL) is more resistant
and supported with activator NKG2-receptors [9, 10,
30, 46].

NKP (and their combinations together with
other type protective cell populations of Cross-
Talk) are functionally and significantly different
and directed towards different viral and cell targets.
There is mammal intraspecie accordance within NKP
(accordance to final tuning panels of lectin and other
type receptors). For examples, it is observed a specie
adequacy of interaction of murine lectin Ly49H™
NKP against murine CMV [30], lectin NKP of human
or macaques depending on HIV-1 or SIV (simian
immunodeficiency virus), respectively [46]. Age
dependent differentiation of NK cells is observed [24].
Expression levels of CD94*NKG2C-/NKG2A",
NKG2D, NKp30 (NCR3, CD337) and NKp46 at
NK cells are decreased upon age increase [35, 42].
There are differences between phenotypes of NKP in
connection to gender [35]. Systems of RL and RL-
exposing NK cells and other myeloid cells (monocytes
and macrophages) vary depending on age [4, 7,
24, 30, 35, 42]. NKP are determined with not only
compositions of lectin, Ig-like, cytotoxic and other
receptors markers (NKG?2, KIR, NKp and CD), but
also by their relative compactness/dencity (on cells
and within NKP), developmental stages, maturity
states (the level of differentiation and cytotoxicity).

CD - additional indicators within NKP

CD cofunction to RL of both individual NK cells
and within compositions of interacting RL of NKP
in combinations of CD is identified as combinative
markers of NKP [1, 2].

Below some key CD are presented.

*CD3 and CD20 (markers of T and B cells) — their
absence on NK cells.

*CD11bCD277; CDI11b-CD27* — markers of
decreased level of differentiation of NK cells (the
presence of immature forms) [16].

*CD56e"NKG2C* population which is capable
to expansion in CMV-seropositive individuals; cells
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reveal inhibiting Ig-like RL (KIR and leukocyte Ig-
like receptor [LILRB1]) which are specific to HLA-
class-I-molecules against the background of low
levels of activating receptors NKp46 and NKp30 [30];
CD56' " — marker of immature NK cells (more
than 90% NK cells capable for further adaptation
to converse into mature forms [8]); CD56breht NKP
express chemokine receptors CCR1, CCRS5 and
CCR6, which are involved in intercellular Cross-Talk
depending on inflammation [23].

*CD56%m/CD57*NKG2C*  populations  were
found in limphoma patient [8, 32]; NKP of males are
characterized with increased frequences of CD56¢™
and CDS57" [35]; CDS56%m populations express
CD94NKG2A* or co-express CD94NKG2C* and
KIR* [8].

*CD57 — marker of terminally differention of NK
cells [34].

*CDS5S7**NKG2C*CD564m (terminally
differentiated NK cells); NKP extensively proliferatate
in response to ligation of receptor [23].

*CD69 — marker of activation of NK cell
differentiation [16].

*CD94*NKG2* — synergistical cofunctioning
NKP CD94/NKG2A and CD94/NKG2C [8, 24, 30],
CD9%4 — important factor of antiviral protection [8,
30, 34, 46].

*CD94*NKG2A", NKG2D* and NKp46* as
cofuinctioning populations of NKP [24, 41].

*CD158a, CD158b — markers of restoration and
increase of NKP producing perforin together with
granzymes [21].

*CD161 (C-type lectin receptor [CLR] expressed
on the majority of NK cells) defines a functionally
distinct subset of pro-inflammatory NKP; reduced
CDI161 expression in acute HCV infection
(as a result of viral clearance); blocking LLT1
(CLEC2D, OCIL)-NKRPIA (CDI161) interaction
enhances natural killer cell-mediated lysis of triple-
negative breast cancer cells [22, 27].

Cytokines and NKP

Antitumor action of innate immunity is realized
through modulation of production and delivery of
panels of cytokines needed in tumor localizations
within organism (as in cases of NKP-and CD8* T cells
inducing cytotoxicities). Antitumor NK-production
of IFNy [4, 13, 14,17, 19, 24, 32, 37] or TNFa [13,
24, 32] are induced. Control of NK cells materialized
by IL-2, IL-5, IL-12, IL-13, IL-15 and IL-18 [13, 24,
33] and involves participation of colonie-stimulating
factor (CSF-1) [43]. IL-15 reveals domination in
NK cell maturation, differentiation and survival;
potentiates cytotoxicity of NKG2-populations [4, 24,
33]. Transforming growth factor (TGF-B) of tumor
origin influences suppression of NKP functions [7,
47]. CSF-1 induces on infiltrating tumor macrophages
the appearance of specific ligand RAE-1-delta —
regulator of NKG2D-populations [43].

Capability of NKP to produce cytokines is
associated with steps of development of NK
cells. TNFa is produced by NK cells during their
differentiation while IFNy is produced later (against

the background of CD56 expression and decrease of
production of 1L-5 and IL-13 [24]. CD56%ie NKP
effectively produces cytokines in responses to stimuli.
CD5s6%it NK cells secrete little IFNy compared to
CD56%m NK cells [24, 23]. CD56%™ NK cells are the
earliest and dominant IFNy* cells in responses to
activating receptor ligation [23].

Cytotoxic factors of NKP

As a result of phenotype NKP-transformations
into cytotoxic cell populations, granzymes A, B, K,
perforin and other antitumor agents are released [4,
16, 21]. These factors are systemly opposite to
separate tumor factors (lactatedehydrogenases,
TGF-B, CSF-1, or others) [7, 43, 47]. CD56& NK
cells are poorly cytotoxic, and CD56%™ NK cells are
highly cytotoxic (lyse virus-infected and tumor cell
lines) [23].

NKEP possessing antitumor/antiviral activities

(*NKP; tumor targets coupled to viral infections;
effects of NKP).

*NKG2A* from healthy donors (HLA-
C1*C2*Bw4*) and activated with IL-2; multiple
myeloma cells, K562 cells; addition of daratumumab,
an anti-CD38 to trigger antibody-dependent cell-
mediated cytotoxicity, improved the antitumor
response for all subsets of NKP [25].

*NKG2A"; immunodeficient mice, co-infused
with human primary leukemia or EBV cell lines and
NKG2A* NKP; animals pre-treated with anti-human
NKG2A were rescued from disease progression [40].

*NKG2ATCD56brieht; “humanized” murine
B cell lymphoma; release of IFN-gamma by NKP,
cooperation to NKp44-receptors for inhibition of
B cell transformation coupled to EBV [19].

*NKG2A™; population is stronger expressed in the
presence of VACV [16].

*NKG2A™" against EBV [8].

*NKG2A*KIR-; populations influence lytic EBV-
replication [31].

*NKG2C*;, U266 (human multiple myeloma
cells) from CMV-seropositive donors, K562 (human
leukemiya cells); stimulation of population expansion
within organism [4, 9], the presence of Ilatent
CMYV in healthy donors results in increasing NK-
cytotoxicity [4].

*NKG2C*CD57*; lymphomas;
population in response to CMYV [34].

*NKG2C*CD57**; primary CMV infection or
reactivation (CD161 expression on these cells is
reduced) [22].

*NKG2C* (mainly); murine lymphoma; the
action of population after allogenic transplantation
depended of the presence of CMV [33].

*NKG2C*; antitumor use of
NKG2C [38].

*NKG2C*; CMV-infected endothelial cells; the
character of modulation of population depends on
type of CMV-infected cells [9].

*NKG2C*NKG2A"; 221.AEH (transfected
HLA-E" cells of human lymphoma); NK-cytotoxicity
is 3 times higher than in case of non-transfected cerlls,

expansion of

ligands for
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221.AEH and IL-15 help for population expansion
within organism [4, 38].

*NKG2C*CD94*; Burkitt lymphoma; population
participates in protective cooperation to y3-T cells [8].

*NKG2C*NKG2AKIR*; co-infection EBV and
CMY, stimulation of NKP [8].

*NKG2C*CD56%m/CD57* (mature, cytotoxic);
leukemic T cell lymphoma; after blood transplantation
and reactivagtion of CMV, population in 2 years is
increased up to 33% of all lymphocytes; produce
TNFa and IFNy against leukemiya T cell lymohoma
cells [32].

*NKG2D*; patients with anogenital cancer
(HPV is detected); increase of NKG2D-modulated
cytotoxicity, decrease of sensitivity to cancer [12]; in
humans, only the NKG2D-L isoform is expressed
(receptor exclusively signals through DAP-10) [48];
NKG2D receptor is equally expressed by CD56Prieht
and CD564™ cells and is able to synergistically activate
human NK cells when they were simultaneously
stimulated through CD16, NKp46 and 2B4 [23].

*NKG2D"; patients with HCV-induced HCC;
increase of NKG2D expression on monocytes upon
action using ligands for NKG2D [7].

NKG2D* (NK92 — chimeric TN cells);
xenographts of HCV-induced HCC; population
expressing NKG2D, producing IFNy and effective
against TGF-f -producing tumor cells [47].

Aforamentioned data indicate that mostly
significant and studied NKP are mainly characterized
such RL as multifunctional NKG2A*, NKG2C* and
NKG2D*. They act as glycopatterns recognizing
agents, initiators (in reactions of modulation/choice/
switching pathways of intercellular communications)
and as the basis for further NK cell education
(increasing selectivity in intercellular chain action
towardsfinaltarget when additionalstepsofcurrent NK
cell development through additional tuning receptors
is needed). There are known other combination of
receptors within NKP [8, 10, 23, 25, 42, 46, 48]. In
whole, set of NKP acts as a network (at the levels
of: own NKP spectrum; NKP in combinations with
DC [according to NK-DC Cross-Talk], monocytes,
macrophages and other innate immunity cells [innate
like cells]; or NKP Cross-Talking to T and B cell
populations of antibodies-producing system) within
total protective network of organism.

Strategies using antitumor NKP

Protective NKP are synergistic together with
other protective cells (CD8" T cells, blood cells,
macrophages, DC) and supercellular immunity
systems. Accumulation and expansion of antitumor/
antiviral circulating monocytes into extended
surroundings in organism are important for further
their delivery to tumor/tumor microenvironment
(infiltration of tumor space with selected NKP is
achieved).

Multifunctionality of silent inclusions into human
genome is still lowly studied as in case of inclusions
similar to retroviral type (around 8% of repeats in
human genome [15]. There are cases of close co-
localization of some protective genes together with

silent gene regions (for example, human complement
subcomponents of C4B interacting to GC) that can
provide their cofunctioning in directions needed [15].
As expected events of such protection, initiation and
prolongation of the presence of specific control/
supervisor spectra of NKP hoding back viral (for
extended panel of viruses) expansion in organism
could be taken place. For example, there are known
latent CMV-infections (for CMV-seropositive
healthy contingents of individuals. Besides, more than
90% of adults are characterized with asymptomatic
EBV [6]. Thus, the status of NK compartment
characterizes resistance of individuum (contingent of
individuums) to viral infections, plays important role
in anti-epidemic protection of the region population.
More over, adaptive repertuar of prophylactical and
therapeutic varying NKP opens the prospects of
their applications against active epidemiologically
significant viral infections as well as against initiations
and progressive developments of of tumors.

NKG2-receptors and their ligands form metabolic
supervisor axis of communications between lymphoid
and myeloid immune cells; co-stimulate cytotoxic
NKp46-receptors of NK cells and cytotoxic receptors
of T cells (NKG2D [CD314] and NKp46 [CD335] as
functionally coupled receptors [44]); induce sets of
antitumor/antiviral cytokines; support proliferation
and survival of effector cells [41]. It may be used upon
search the ways and strategies of fight against tumors
(also throuph antiviral action). As a result, increase
of a number of effective NK cells and NKP and their
intratumor-tissue expansion (expansion of needed
NK cell types and complex NKP combinations)
take place [8, 11, 13, 30]. Actions of NKP are in the
synergistic accordance to protective actions of the
complement system [18].

Below some perspective possibilities of using NKP
are presented.

*NKG2* populations for creation of new antiviral
strategies (as in cases of HIV-1) [34, 46].

*Directed using NKG2D* populations against
tumors through NKG2D-receptors of NK cells which
perfom on duty monitoring of revealing/initiation of
tumor cell ligands (tumor indicators) on stress cells [7,
11]. During these events the cells exposing NKG2D-
ligands (as in case of superexpressed complexes on
intestinal mucosal stress cells) are recognized and
eliminated by supervising cells that is in final result
may be directed in prevention of carcinogenesis as in
case of rectum cancer [11].

*CD56e"NKG2A* population in correction of
EBV-associated limphomas [19].

*Therapy of acute lymphoblast leukemiya by
recovery and expansion of NKP followed by expression
of CD158a, CD158b, perforin and granzyme K [21].

*Using blood transplantation of therapeutic NKP
(NKPselected from healthy donors can be additionally
activated with IL-2) against haematological tumors
for; eradication of cancer cells (there are known
phase I/11 clinical trials of adoptive infusion of either
selected or ex vivo-activated NKP from family or
non-family donors) [25, 29, 33].
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*Directed regulation of NKP type needed in
special interactions involving adaptor DAP-12 or
DAP-10[10, 30, 38, 48].

*Using NKP on the basis of ortologs and paralogs
of mammals for therapy [46].

*Constructing and application of antitumor
genetically modified chimeric NKP such as
CAR-T cells (forexample, expressed chimeric receptor
TN including extracellular and transmembrane
domains of TGF-B-type-II-receptor and intracellular
domain of activator NK cell receptor NKG2D [47]).

*Soluble lectins as ligands for RL-exposing NK
cells (on example of CD161) wich are become to
increase lysis of cancer cells [27].

Synbiotics (as in case of Bifidobacterium longum
bv. infantis CCUG 52486 plus gluco-oligosaccharide)
influence NKP responses to viral infections that can
be of vaccine aspect significance [37]. Probiotic cell
surface proteins (adhesins, factors of aggregation,
ensemble proteins, mucin- and peptidoglycan-
binding, lectins, other lectin-like ligands) are
capable to increase human antiinfectious potential
of NKP of mucosal immunity [5, 36]. Prophylactic
and therapeutic possibilities of prevention of
transformation of dysbiotic states of human open
cavity mucosal biotopes into tumor states are new and
of great potential (for example, with participation of
activator DDR-pathway (DNA damage response)
of the system NKG2D/NKG2D-ligands of NKP;
or action of system probiotic lectins (PL) imitating
probiotics and possessing cytokines-like activities [3,
11, 12]. As upon microbial-viral dysbioses PL can be
selectively directed to relative pathogens (also changed
microorganisms during prolonged inflammation) and
can carry out functions of probiotics when probiotics
and probiotic like microflora is absent in pathological
biotopes against the background the presence of
HPV — potential inducers of vaginal cancer, it is
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possible to expect anticancer/antiviral synergism
between PL (as ligands for RL, agents cofunctioning
to enzymes) and NKG2D-depended cytotoxicity
decreasing sensitivity to cancer [11, 12, 45].

RL (on example of NKG2D) act like multipotent
key messengers (after HLA-A/B/E-signalling [39])
recognizing panels of GC-pattern-targets ordered/
ranked on RL-specificity/affinity and availability/
minimal distance as in case of NK cell surface
receptor mosaics [20]. Extended panels of receptors
of NK cell surface are perspective for RL-depending
directed sequential tuning (RL-KIR/NCR/CD/
their combinations) to initiate further support
and enhancement of human antitumor/antiviral
protection.

Conclusion

The controlled influence of network of NKP
containing dynamic panels of lectin, Ig-like, cytotoxic
and known CD-receptors and receptor ligands takes
place in organism. Itis of reason to perform preliminary
diagnostics of patient current specktrum of some
key types of NKP to create the mostly acceptable
immunotherapeutic strategies for antitumor/antiviral
treatments (infusions of NKP, the use of special
constructs of chimeric NKP). It seems, diversity and
ordering of protective NKP impair active destructive
actions of epidemiologically significant viruses all
over the organism, hold back and prophylactically
prevent initiation or further progression of tumors.
The data indicate new potential and new resources in
development of new antitumor/antiviral and vaccine
preparations and strategies. In this context, PL will
serve perspective ligands cofunctioning to the NKP
network.
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