§ »2017 37

3 . 233 .
’ # b b b b
( s 710072)
: NK s MHC s
; , NK s s
, NK NK NK
NK N KIR NK
NK NK s
: NK 3 5 ;
: R392.12 A : 1001-2478(2017)03-233-05
, ter of differentiation, CD) , NK
. CD56dim CD56brighr2 . C’D56dim
. T NK NK (90~95) %,
. T , ; CD56hright
, T NK (5~10)%.,
(graft versus host disease, GVHD), , . ,
N 2 (interleukin 2, IL-2) CD56"# NK
. T NK CD56diruNK [2] .
’ N T.B , NK
MHC o s
NK . NK s
o NK C
o ; C
1 NK
—CDY%4 2 (natural-killer group
NK ’ 2. NKG 2, , NK
10%,
. NK 56 (clus-
NK ;
¢ 2016-11-02 , . NK
: 2016
(Z2016196) ; (2015JQ3083); 9 (4]
(81502465) 5 °
(3102014JCQ15001) 2 NK
(1991 —). (E-mail: renhailongl23
(@mail. nwpu. edu. cn); #
(E-mail: huanggingsheng@nwpu. edu. cn) 2.1 NK NK



. 234 -

§ »2017 37 3

(CD16) 1G
CD16
, CD16
) NK

IgG Fec
, NK
IeG
NK
, NK

(antibody dependent cellular cytotoxicity,

ADCO! | , NK

, IFN-v.IL-2

[6]

NK

NK ADCC

NK CD137
CD137

IFN-v

zawa

ceptor 4, CCR4)

CCR4" T

NK ADCC

1gG

CD20
ADCC
ADCC

2.2 KIR-HLA
NK

noglobulin-like receptor,

I
o KIR
KIR 2,

HLA)

cyte antigen,

NK

’

TNF

., Lin ™
NK .
., Kana-
4 (chemokine re-

’

NK CD16
. Romain '
Fe
CD33
ADCC
2 .
W—\o
NK

(killer cell immu-
KIR)
NK
KIR
KIR
(human leuko-
, NK
. NK

KIR

HLA-I ,
, NK
, HLA-I ,
NK ol KIR-HLA
s NK ,
NK o ;
KIR NK o
NK ,
KIR-HLA ,
b, NK 60
, 20 KIR-HLA
40 KIR-HLA
GVHD ,
b2 - NK
, KIR-HLA NK
[13] s
, KIR-HLA NK
Ll | KIR
, KIR-
HLA NK ,
2.3 NK
(chimeric antigen receptor,
CAR) s NK
, NK N
o , CAR
(FceRI Y CD3 ¢ )
CD28.CD137
o CAR T
(CAR-T)
el , CAR-T
) GVHD,
o , NK
T o , NK
CD19 CD20 CAR-NK
B



§ )2017 37 3 235
CD19 CD20  CAR-NK CD96 NK ,
CD19" CD20" N , TIGIT  CD96
18] , NK B . NK
CD138 CAR-NK CD94/NKG2A
NK , N , HLA-I HLA-E,
CAR-NK HLA-E NK
. 2 (ganglioside 2, GD2), el CD94/NKG2A
(epidermal growth factor recep- Monalizumab I ,
tor.  EGFR) \NKG2D . S
. GD2 .
3 NK
, GD2 CAR-NK
NK GD2" CAR-NK GVHD
’ L18] o ’
EGFR ,» NK :
; EGFR CAR-NK , NK .
0] )
. NKG2D e
) NKG2D CAR-NK » NK
CAR-NK ,
(201 | CAR-NK
2.4 NK )
) ) CAR-NK .
’ (28]
. o . NK
) , . NK
. 10% . ;
, NK )
1L-2,11-15,11-18
S 11-21 K562 ;
) ) . NK NK
\ o , , T )
T 4 (cytotoxic T lympho- [2o1 R
cyte antigen 4, CTLA-4) . NK NK
1(programmed death 1, PD-1) .
(22 _
PD-1 T 4
, NK Ll , NK
NK PD-1, , o
NK , PD- ,
1 , NK NK
#1, NK TIGIT . NK



+ 236 -

§ »2017 37 3

NK

NK

CAR_NK ’

[1]

[2]

[3]

[4]

(5]

(6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

NK ,

Cheng M, Chen Y, Xiao W, et al. NK cell-based immuno-
therapy for malignant diseases[ J]. Cell Mol Immunol, 2013,
10(3): 230-252.
Campbell KS, Hasegawa J. Natural killer cell biology: an
update and future directions[J]. J Allergy Clin Immunol,
2013, 132(3): 536-544.
Vivier E, Raulet DH, Moretta A, et al. Innate or adaptive
immunity The example of natural killer cells[J]. Science,
2011, 331(6013): 44-49.
Peruzzi G, Masilamani M, Borrego F, et al. Endocytosis as a
mechanism of regulating natural killer cell function: unique
endocytic and trafficking pathway for CD94/NKG2A[J]. Im-
munol Res, 2009, 43(1-3): 210-222.
Romain G, Senyukov V, Rey-Villamizar N, ez al. Antibody
Fc engineering improves frequency and promotes kinetic boos-
ting of serial killing mediated by NK cells[]J]. Blood. 2014,
124(22); 3241-3249.

. . . NK Ul

, 2011, 31(6): 507-511.
Lin W, Voskens CJ, Zhang X, et al. Fc-dependent expres-
sion of CD137 on human NK cells: insights into “agonistic”
effects of anti-CD137 monoclonal antibodies[]J]. Blood,
2008, 112(3): 699-707.
Kanazawa T, Hiramatsu Y, Iwata S, et al. Anti-CCR4 mon-
oclonal antibody mogamulizumab for the treatment of EBV-
associated T-and NK-cell lymphoproliferative diseases [ ]J].
Clin Cancer Res, 2014, 20(19): 5075-5084.
Terszowski G, Klein C, Stern M. KIR/HLA interactions
negatively affect rituximab-but not GA101 (obinutuzumab)-
induced antibody-dependent cellular cytotoxicity[J]. ] Immu-
nol, 2014, 192(12);: 5618-5624.
Watzl C. The NKG2D receptor and its ligands-recognition be~
yond the “missing self” [J]. Microb Infect, 2003, 5(1): 31-
37.
Klingemann H. Challenges of cancer therapy with natural kil-
ler cells[J]. Cytotherapy, 2015, 17(3): 245-249,
Varbanova V, Naumova E. Mihaylova A. Killer-cell immu-
noglobulin-like receptor genes and ligands and their role in
hematologic malignancies[]J]. Cancer Immunol Immunoth,
2016, 65(4): 427-440.
Cooley S, Weisdorf DJ, Guethlein LA, etal. Donor selection

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[26]

[27]

[28]

for natural killer cell receptor genes leads to superior survival
after unrelated transplantation for acute myelogenous leuke-
mia[J]. Blood, 2010, 116(14): 2411-2419

Re F, Staudacher C, Zamai L, et al. Killer cell Ig-like recep-
tors ligand-mismatched, alloreactive natural killer cells lyse
primary solid tumors[J]. Cancer, 2006, 107(3);: 640-648.
Cheadle EJ, Gornall H, Baldan V, et al. CAR T cells: driv-
ing the road from the laboratory to the clinic[J]. Immunol
Rev, 2014, 257(1) . 91-106.

Chu Y, Hochberg J, Yahr A, et al. Targeting CD20" ag-
gressive B-cell Non-Hodgkin Lymphoma by anti-CD20 CAR
mRNA-modified expanded natural killer cells in vitro and in
NSG mice[ ]J]. Cancer Immunol Res, 2015, 3(4): 333-344.
Jiang H, Zhang W, Shang P, et al. Transfection of chimeric
anti-CD138 gene enhances natural killer cell activation and
killing of multiple myeloma cells[J]. Mol Oncol, 2014, 8
(2): 297-310.

Battula VL, Shi Y, Evans KW, et al. Ganglioside GD2 iden-
tifies breast cancer stem cells and promotes tumorigenesis
[I]. J Clin Invest. 2012, 122(6) . 2066-2078.

Schénfeld K, Sahm C, Zhang C, et al. Selective inhibition of
tumor growth by clonal NK cells expressing an ErbB2/
HERZ2-specific chimeric antigen receptor[J]. Mol Ther,
2015, 23(2): 330-338.

Chang YH, Connolly J, Shimasaki N, ez al. A chimeric re-
ceptor with NKG2D specificity enhances natural killer cell ac-
tivation and killing of tumor cells[J]. Cancer Res, 2013, 73
(6). 1777-1786.

Chen L, Flies DB. Molecular mechanisms of T cell co-stimu-
lation and co-inhibition[ J]. Nat Rev Immunol, 2013, 13(4) .
227-242.

Pardoll DM. The blockade of immune checkpoints in cancer
immunotherapy[ J]. Nat Rev Cancer, 2012, 12(4): 252-264.
Kleffel S, Posch C, Barthel SR, et al. Melanoma cell-intrin-
sic PD-1 receptor functions promote tumor growth[ J]. Cell,
2015, 162(6): 1242-1256.

Stanietsky N, Simic H, Arapovic J, et al. The interaction of
TIGIT with PVR and PVRL2 inhibits human NK cell cyto-
toxicity[ J ]. Proce Nat Acad Sci, 2009, 106 (42);: 17858~
17863.

Fruci D, Monaco EL, Cifaldi L, et al. T and NK cells: two
sides of tumor immunoevasion[ J]. J Transl Med, 2013, 11
(D 1.

Monaco EL, Tremante E. Cerboni C, et al. Human leuko-
cyte antigen E contributes to protect tumor cells from lysis by
natural killer cells[J]. Neoplasia, 2011, 13(9): 822-IN14.
Jarahian M, Watzl C, Issa Y, et al. Blockade of natural kil-
ler cell-mediated lysis by NCAM140 expressed on tumor cells
[J7. Intern J Cancer, 2007, 120(12). 2625-2634

Poupot M, Turrin CO, Caminade AM, et al. Poly(phospho-
rhydrazone) dendrimers: yin and yang of monocyte activation

for human NK cell amplification applied to immunotherapy a-



§

»2017 37 3

e 237 -

[29]

gainst multiple myeloma[ J]. Nanomedicine: Nanotechnol,
Biol Med, 2016, 12(8): 2321-2330.
Chouaib S, Pittari G, Nanbakhsh A, et al. Improving the

outcome of leukemia by natural killer cell-based immunother-

apeutic strategies[ J]. Front Immunol, 2014, 5. 95.



