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[ Abstract ] Natural killer ( NK ) cells are innate lymphoid cells that hold tremendous potential for effective immunother-
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apy for cancer. With the rise of CAR-T technology, potential of CAR modification in NK cells has been also concerned.
The research and application of CAR-NK not only inherited some ideas of classic CAR-T, but also achieved a lot of inno-
vations and developments based on biological characteristics of NK cells. Peripheral blood NK cells, NK cells lines and
NK cells derived from stem cells exert various biological characteristics and had been widely used in the researches and de-
velopments of CAR-NK. A lot of remarkable results have been obtained in the preclinical tests and animal experiments of
CAR-NK targeting to hematologic and solid tumors. CAR-NK could make a novel breakthrough in treatment of solid tumor

and simplification of imunotherapy, although there is no clinical data supporting the efficacy of CAR-NK till now and some

bottleneck problems still need to be overcome.
[ Key words ]

immunotherapy

chimeric antigen receptor ( CAR ); CAR-NK; NK-92; hematologic neoplasms; solid tumor; tumor

[ Chin J Cancer Biother, 2016, 23( 1 ): 1-10. DOI:10.3872/j. issn. 1007-385X.2016.01. 001 ]

P K, & LR Z R( chimeric antigen recep-
tor, CAR )4 89 T 40 #( CAR-T )% & i J% #F & F
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N, WAoo TARYE NK 20 0 B9 40 J A 4 5 4% B 9E AT
WEMILITH T A — 246 8 CAR,

1.1 CAR £# T NK L&yt RKF4]37

CAR T EGFE MR TURLE 6K 55K K o flg iy
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FERWHEM FER E-ANIFAANAERHES T
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NKp46 f CD16 8 4 3k & & # # % bz 5,
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EREFRRKEAR, ALAIRK, H—ERH
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fER . NK @l Y Bk L 2 A, R R Btk & B
bk g, TR — A A 3E B OB A MR X RE 4 &
KRR JE MK E CAR B4 B9 6k, 1B Bt A B T 4 41
BT AR R W R L T B M
2.1 $MA kR 49 NK 28

SNEMANK A HFEWRR, AL ETF
BEHR N H M 7 E SN A A s A T
ALy R 4 B8y NK 4 M 8 Tt 4k 450k
L3P e B T CAR B £ F( k1),
B K NK 28 f, 70 53 4K NK 48 f0 # 7 Ll 3 47 CAR %
M8 20 R R A . SRR NK 40 0 2 dn i
P A LT 40 M E A bk B4l e, X s Ak e
Ja by AE 2 5] R A4 31 % £ R ( graft versus host
disease, GVHD ). F W7 F T 677 2 a0, oM &%
BT i, FIF 40 CD3 ok 8L % A R T 40 Jg
OB, NK 40 M 69 te ] 3 2] 20% ~40% 4 o
b1 DL 33 CDS6 By a2k X NK 40 fi 98 4T PR 4 3%
B XTI GVHD b éE =4 B 4008 5] & B9 ik
B2 4R 4 A A bk A o MR S F R LB R
FheP Ak - LHEX G B PRI MY AR NE
NK #8f' ), 5k NK 48 1 b T % W 5 15 40 1 % 0%
B & @ Z & ( killer-cell immunoglobulin-like recep-
tors, KIRs ) 5 ® 2 HLA- [ £ F 3~ L&, & b+
o P WHME 5 5l AR Tk, X CAR 21 B9 ff 8 40
M B R 4 W R A5 vE . B K CAR-NK 28 fig [
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Ja, HHE ks B RIEF 4 KA M HLA- T £

AFEETFEMEE S, 2WH NK 49 009 K15
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&k, FIAER A A4 NK 08y & 2, BEAAE
FIR #E KIRs BV 2 T EHUAIE R T B AW 2 F 5
WA, BERT B NRM M,
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Je L M AN R, T 1992 4F ST, B — K IL-2 1K H
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FIEE & Hh CDI6 [, CD16 # 4 % & NK
20 L R AR ALK HEY 48 A 5 B9 48 0 2 M 1E L an-
tibody dependent cell mediated cytotoxicity, ADCC ).
i H CD56™" & AL Wy 40 fiL, 20 40 E KIRs 8y % 3k R
T NK-92 U6k D% ik BT A o 719, %
NK 20 i - 2 $2 s 3 5 AL 2 NK92 kR ik R 58
/NEIE R . NK-92 %k W k35 — 35 2 78 b 2 1K, 1)
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MM%W%%%WWK%%%%W@&%%
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B Aty EB R E S RMED B,
R R AE R NK92 bR E 45 B e A k%1 .
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ty & #, iPSC 1% § B9 NK 40 fi 38 B NK-92 #n 4h &
fRFE NK B RE, AN eREAELNE
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ErbB2( HER-2 )%’ CD8a/CD28/CD3¢ % L
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F 3k CDI16 T 3k 75 2 ADCC 34 fit By NK-92 4 it A
P, CAR 54 By NK-92 4 fff %t 1% M ik B 40 i &1 %
4 JELHY I PR R ) B om i 2, LW CAR 8 4% 72 NK-92
S ADCC E i 70 By 2245 76 '), Shimasa-
ki &L SRR Pt F AL T R R

CDI19-BB-{mRNA # %t 2| NK % i # } # 2 £ %, %
HMamFHEANERRGEERD R, B EB A
CAR-NK tW/NR A AEKHEE R FEK, £FREF
BEE/NREAR b B EE MM A KA N CDI3S [
M, # A CDI38-CAR 14 4% B9 NK-92 %1 M & & %
CAR & 1% 89 NK-92 40 f & 13 /N B #F 75 oY B 6] 32
A&MHO
3.2 WERBAR

P T i BB = 4, NK-92 48 f [F] B AE LK
HRPEARLFEHR. @ GD2 . HER2.CD138 #1
CS1 % b 7 % 72 %0 0 7T DA S 30 A 524 7 o 38 i R~
7. ErbB2-CAR {446 th NK-92 %1 jfh xF HER-2 [H 14
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By LR | O % A b R 40 e 45 Pk g i Rl
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By 4K GD2 R A 4 d 4 NK-92 2 1 % it
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Wy R, B RS CAR-T M b H A2 IG K 4 1L b o3t @
MR B R IE A KE KRR I 4 E A
CAR-T, 1 CAR-NK #{X & % T lls & #F 72 3k 1 &
FHI o, B RAHARXELRE, B BT M A
W, SR K — TR R A St Jude
Children’ s Research Hospital ¥£4T #7477 2. M ik B 28

M B B9 4K % ( ClinicalTrials. gov; NCT00995137 ).,
EXRH R, K NK 2 5 4% & 3% IL-15 #
41BB B 1K 7 K562 28 A ( K562-mb15-41BBL ) 3£ 3
7~ , 7€ 1L-15 #1 41BB B AR #1 T 66 4% £ 3 NK 40 e
Wy S MM, B NK 40 M0 % T B 546 CDI19 %
&, %% CAR-NK @/l 5 B2 AN E 1),
B — 1 #F 32( ClinicalTrials. gov; NCT01974479 ) |
Aol B ALK ¥ ERITE R CAR &4 5 414 4
B, R NK 40 j 3 3 3 42 o DL IL-2 R & IL-15,
3R WG KR 3 X CAR-NK th#F & & L& K, —
BB R R B, BT I N AT R R A, 1t
CAR-NK ER N FET BRI BMERAE LN
WA RENSEME. BERIA KRR
By g b 3 f 3t 4k B S BOR, {2 2 S CAR-NK
BRWARTMERE R, EENEGTHART AR F
FlREL, AR T amEnFmERT
AW AL 257, CAR-NK F1 CAR-T %
o R R Y B b 4k A xt BB Y Al fr A A B
R

CAR{Z s R 4 A
EEUSIABRER

i
CAR{EHHAINKE R

e p e — —
B — k-2, 115 ’ :af.::fm:‘u 14, (e
e (ERPR
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CAR-NKI ik 3 % A 732 PR
Ty
Y
a6
i ~ [ERFREESE i

Shmite
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RiERE

1 CAR-NK IERIRBEH RFTRE

4 CAR-NK $HiBhyEgHF 33 01 PR 5z AR RO R A0 o 56

B 4% CAR-NK 7 1K J4 & 15 7% /1 .GVHD T B
S5 HEALMT CARTHEL, B2 H7
RFE— W B AR BB E R ORI R 5%
By B A, 008K WL % SL BRI R LR A Y R
4.1 HFEB RGBT

T kAR E A E M A E %, CAR-NK #1 CAR-
THE, TEXRFAEREMIEZIRES R
EHEBRTR CAR AN AP ESL, BRARE

HEN BB ERE LR FAE — Lo, G0
HEBZEAR ZFHHFRAE F FVAEEZ R
glos]  wEmt R ERE EHEE LR
R b IR ] BB R R AR
4.2 MBI m

B9k CAR-NK F Z 09 % 11 Xt £ & & % 1K
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KRB CAR-NK Wy B HHWARE , B R
HIE N BEER, TESAERHE TN RE
H kA MR g7 AR,
4.3 miEE-FRE

7 CAR-T B /g 2 o, K E 0y 40 J B F A 3
PRETEEEM, B EFEFIRAREFRNE
B R, BARS 5 CAR-NK i By 8 % 5L 09 28 j
FA KK CAR-T D, EH A ERE AT R aMEF
R R, 7 1t NK 40 M 4 & B B TNF-o Fo
IFN-y % 40 g A F & 4% 40 i 78 2 2, CAR-NK 72 3R
Plermpz o EmAMELES, THELE R
NK 4t EE L F= £ B &0 4 B F 1 5l 42 40 8
HF R E R R AT E ., TR A E 4 fn gy
Hi B 9T R TR B TR R A

5 REHBR

ERERZEF NK @M Fn 25 % T 4 AR
Z AL Z AL, F A B A A DA B R BL R B A 5F
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