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[B=E] By B M4 (CBMCs) 35455 S £ 6T 41 (iPSCs) 3t —
HiFEFA U BRI (NK 4. iS5 H AR IR NK 408 LLEL, #7955 iPSCs SR JE NK 41
M A SRt . ik SR CBMCs F148 A AR5 & ook B 5 v e b AT B m AR, R S e
Fe gt A A B AR L 2 IR1F 1 iPSCs 12 BETE R T IR IE/K . ¥ CBMCs i iPSCs (CB-
iPSCs) i 530 NK i i, JF7) H 3 XA R X NK 40 B3k 47 %55 . I FH g 4 B 44 ok
F 7 S0y, He CB-iPSCs K5 NK (CB-iPSCs-NK) 4 it fifF 5 IS Y5 NK (CB-NK) 4 g 1 4h
JA MR35 NK (PB-NKO ZIA A5G 75 . 22 2H1) B A8 SR P B0 IR 28 22 40 M, 400 1) 78 74 L R
LSD-t #5536, £53R CBMCs &4 MR T AR A TR YR, 58l 2 Re k3 R Rk,
RN HLFRAS iPSCs o fE, &4 B IE, I 5 3R19 T il R e BEFE 1Y) CB-iPSCs. i 7%t Yt
TN A M 25 S BoR, SR/ CB-iPSCs Rk m/K- P Z RetEbr &M . 485, FIH CB-iPSCs
IS4 NK A0 A 8 =040 B ARAS M NK 5244, G HE ) 14 52 4k CD94. 41 i # 14 %2 4k CD16 Al
Nkp46; 5 CB-NK Fl PB-NK Lt #;, CB-iPSCs-NK H CD94 (94.17% +1.80% ,94.10% +1.32%
tt 87.60% £2.10 %) Hl CD16 ik (64.53% + 2.80 %,92.40% +£2.00% H. 9.23% +3.37%) &
i, Nkp46 ik (85.30% +2.36%,29.43% £9.08 % Lt 88.00% £3.60% ) i (P ¥ <0.05). i
P A A D A% S 36 45 R S, ZRSRIE NK 4% K562+ MDA-MB-231 41 8 B 1 15
Bife F s (B4, % Raji 40 M ¥ %45 1 Fl, CB-iPSCs-NK 5 CB-NK #181, ¥ 55 F PB-NK (P 1§ <
0.05). 251 AR BRI A B IR 40 i R A5 ORI 25 5 $27R CB-iPSCs-NK 4 B AR
Gy E LG
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[ Abstract] Objective To obtain induced pluripotent stem cells (iPSCs) from cord blood
mononuclear cells (CBMCs) and further induce them to generate natural killer (NKD cells, then
to investigate the biological characteristics of CB-iPSCs-derived NK (CB-iPSCs-NK) cells and
compare key traits between CB-iPSCs-NK cells and the other-derived NK cells. Methods CBMCs
were obtained and transduced with reprogramming factors by non-integrated plasmids to generate
iPSCs. The pluripotency factors expressions of CBMCs-derived iPSCs (CB-iPSCs) were determined
by immunofluorescence staining and flow cytometry. CB-iPSCs were induced to generate NK
cells, and phenotypes of NK cells were identified by flow cytometry. The cytotoxic effects of CB-
iPSCs-NK cells, compared with cord blood derived NK (CB-NKD) cells and peripheral blood derived
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NK (PB-NKD cells, were tested by killing tumor cell assay in vitro. One-way ANOVA was used
for comparison of variables among multiple groups, and LSD-¢ test was used for comparison of
variables between groups. Results  After transfection with reprogramming factors by non-integrated
plasmid, pluripotent gene expression of CBMCs were initiated, and clones of iPSCs were successfully
obtained. After proliferation and selection, the stable CB-iPSCs were finally obtained. The results of
immunofluorescence staining and flow cytometry showed that CB-iPSCs expressed high levels of
pluripotency markers. Then, CB-iPSCs-NK cells were successfully obtained from CB-iPSCs. NK
receptors including inhibitory receptor CD94, cytotoxic receptor CD16 and Nkp46 were detected by
flow cytometry. Compared with CB-NK and PB-NK, CD94 expression of CB-iPSCs-NK was lower
(94.17% +1.80%,94.10% £1.32% vs 87.60% £2.10% ) , CD16 expression was lower (64.53 % =+
2.80%, 92.40% +2.00% vs 9.23% +3.37%) , Nkp46 expression was higher (85.30% +2.36%,
29.43% +9.08% vs 88.00% +3.60%) (All P < 0.05) . The results of killing tumor cell assays in
vitro showed that three kindsof NK cells hadexcitingcytotoxic effects to K562 and MDA-MB-231
cells. However, compared with PB-NK cells, cytotoxic effects of CB-iPSCs-NK cells and CB-NK
cells to Raji cells were weaker (All P < 0.05) . Cytotoxic effect of CB-iPSCs-NK cells to Raji
cells was similar to that of CB-NK cells. Conclusion The differences of immunophenotypes and

cytotoxic effects suggested that CB-iPSCs-NK cells have different biological characteristics for

killing tumor cells.
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H AR R A5G40 (natural killer cells, NK) A5
HU3 B I8 e A B RD R A0 L, 2 O R e R E
BLH RGBS o NK BRI P 1R 7 A0 R B0 i eg 48 g, Xof
H & il A ARG R, NK 8= T 40/
PR 524K (T-cell receptor, TCR), A& 5]t E
Yrpins 3m e R, 5 B O — BT DASR A HE 5
IR B ARG YT = i, IR TR 4 A A .

PR NK I 4k G e g7 i3 N 1) 3 B G S A e
I — B NK SRYE. KE AR E K NK ™ i, 4 el
Fopl o —Fh B A KPR ROR a7 ik, T
YEIT BT B VR MR IR i . HET, NK SR
Y5 EEALHRAD A L NK A5 5 7 1L NK 3735 F0 NK
F (W NK92 %), AN MUANFE Y L NK 357 A2 1
A B AN Fe i 2 B SR A BRI L UGR &, FE R HoA
1 G Bt NK REERATE, 77 EAE v 2 mirde J,
RIS 40 A BEAFVE 48 h, NEEIA B KR YT
KR BITLL H AR TR0 NKCRIE .

FEFZ T4 (induced pluripotent stem cells,
iPSCs) J& —Fh ARG T4 fu 1) 2 e T 40 f, v HH
AT A 88 o i ) e TR AR S SR R P 3R AR s iPSCs
A5 K B R Frae A 4igse, A MUK E
ThRe 4N B3k 47 4 Bk 4k P a7 B ae e s i 2
AR 2 IRAFTCAR AN o B 15 LA AR R /)N
SR F, F2 il % iPSCs B B 4 B RIE . i Al 1fi )
#r iIPSCs K FGE 7 HY NK, AT AE D9 £E 1) 40 1
IR — B

ANE] R Y NK AR B AT L, B Hf — 2

Induced pluripotent stem cells;

Natural killer cells; Biological

) ) AR5 1t o AR TR B T I B A R 48 B (cord
blood mononuclear cells, CBMC) # %s £ & CB-
iPSCs, #F— 5K CB-iPSCs 4> 1k 4 NK, PP A
SFHRFVE ST RE, e — T R I B 2R A e T
F T g6 97 35 5E £l

MRS TE

— F B FA RE
N B s I E R T i OO0 3 A 4 A A T
I At I3 o = 48 2 5 R R YE GRATY ) (7P B
2002-80 5) il & IFFR M, ' A LA I H R T
MO 2 R . A ABPERE R 1A 155 20 e KS62
FN Ik E 08 40 B Raji B A ] B2 2 R Bt 1 v s F
BT R V5 9% B G, N FL IR 41 fie MDA-MB231 H 7

TERF AR GBI AN .
pEV-SFFV/EF1/CAG-0OS (OCT4-2a-SOX2)
1% 5 64120), pEV-SFFV/EF1/CAG-MK (MYC-
2a-KLF4) (T8 5 64121), pEV-SFFV/EF1/CAG-B
(BCL-XL) (% 5 64123) (3£ [ Addgene 2 @);
mTeSR™1 ¥ 7 & (57 5 85850), mTeSR™3D K5
% M ($8 5 03950), STEMdJiff TMAPEL™2 1%
% B (I8 5 05275), Gentle Cell Dissociation
Reagent (¢ 5 7174), Human Pluripotent Stem Cell
Trilineage Differentiation QPCR Array (1% 5 7515),
STEMdiff " Trilineage Differentiation Kit (5% 5
5230) (& [H Stemcell 22 w)): K5 77 40 i pir 7 B 1
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SCF (1% 5 300-07-50), EPO (& 5 100-64-10), A
YU 2 (IL) -3 (B85 200-03-10), Bl P il 21 45 48
A KR F (525 100-18C-10), B E A -4 (B
5 120-05ET-10), I & W K& 4 K K+ (3% 5 100-
20-10), IL-15 (38 5 200-15-10), IL-7 (& 5 300-
19-10), FIt3-L (5¢ 5 200-07-10) (& Peprotech
A FED; CCK-8 4 i 1 5 fe 25 14k i il 7 & (B 5
CA1210-500T, Solarbio & #]); i 3\ #T #& CD56-
FITC (1% 5 562794), NKp46-PE ($% 5 557991) Al
CD94-APC (1% 5 559876) (3£ [ BD /A #]); CD16-
FITC ($% 5 Z6410070), CD56-PE (1% 5 Z6410020)
A1 CD3- Percp (355 A7024) (LW AMAF]D.

Ny S

1. 5 % F2 i IfL A iPSCs (CB-iPSCs): it 5 Il
4y Bt CBMC; HI4 R&Er 77 5k B4 T4 TC 4
FH(K) 6 FLIK 115 9% CBMC, 40855 5 5 10° 4>/mL,
37°C,5 % CO, 4 MuE5 F= 561577 1£ D6 i3k CBMC
FFESFE. FIF Neon™ ¥4t R4k 4T HE 4w f, 3%
Betk FH K 100 pL B 44 i & K, 2 pg pEV-OCTA4-
2a-SOX2, 1 pg pEV-MYC, I pg pEV-KLF4,0.5 ng
pEV-BCL-XL: HL¥% J5FEAREH 2 T &4 /D
JVR G R ET 445 4 B 1 21 2 855 9% R 1) 15 7R B0, TRONAIR AR
Bk (3%0,,5% C0,92% Ny)o H1 K 4h
I iPSCs 5 95 4, 55 3 RFR 2% 3 mL 5595 4, By
2mL M 78 #5 0.25 mmol/L T FR 44 [ iPSCs £ 77 3,
6 REHAKIEA 0.25 mmol/L T FREN mTeSR1
Broedk, EE RN, FBME T PR bk
LV WG RN TR PR AR VR 2 B & mTeSR1+Y 1
F: 3k Matrigel 4bFE5E i 24 FL741,37°C, 5% CO, 4L
LR FE R I, PRECR e B 5 2 R 5 U e Ok T 4
mTeSR1 }5 7745, R4E H i AR KRS FRE4~7d
Ja BT WA AR IERAE

2. CB-iPSCs 4 & NK (CB-iPSCs-NK):
CB-iPSCs i # 60 % ~ 70 % ff & B th. Ji&
A mTeSR 3D+10 umol/L Y £ 3% &, £ 7% 3 d.
CB-iPSCs M & 7% 55 77 e N AK 734k, 3 16 9 R
1] 38 mL STEMdiff APEL2 £ 7% % & i A 2mL
PFHM- 1T #1pT 75 40 fe K (BMP4 20 ng/mL. L5 4
J A2 K Kl 7 20 ng/mL A1 SCF 40 ng/mL), 5 5 CB-
iPSCs [r] & IfiL 1 R 2 7 . WEEAE K Z 5 4 RN
CB-iPSCs 4 /il 3D BRAEGUMRAAD, LL 30 ~ 50 4~ /mL,
FN—AHEE TC B[R 6 FLARH,37°C 5 % CO,
MBS FRAEFR B 9R 11 do 50 5 REFHEFLANIN 2 mL
¥ & APEL 4 b £ 7% 3£ (5 ng/mL IL-3.20 ng/mL

SCF.10 ng/mL IL-15.10 ng/mL FIt3-L A1 20 ng/mL
IL-7)0 ¥4z 11 d PR S 5 56 4 i AEL
AL EEFRAEE, B8 1 & N IL-3, 45 i 5E #: AEL 431k
Btk B 4 FORAH M AT R A s ae . kA
CB-NK % PB-NK Jy 3 FH Jif ifil K 4 J& I 54> 1% 48
PR, BARY VS IR S kit AT

3. B EE IR EE (alkaline phosphatase, AP) Jeff:
CB-iPSCs 4 K & 60 % ~ 70 % 7 75 FLI KR ZS, 35
P 155 75 0 R £h 9% vh 2R % W (phosphate buffered
saline, PBS) ¥t 2 ¥k, H 3.7% £ & W B [& 5 2 min,
Fi PBS Fl TBST #% ¥ 2 ¥k, A AP %% £ 20 min,
PBS ¥t 1 Ik, fF B T gE4t 3

4. Y B W 6 A Ml CB-iPSCs 4 K & 60% ~
70 % 78w LR IR A, BB FREH 4% 2R H
fi% [ %€ 15min, H PBSE WA AL 2 ks A 03%
Tritonx-100 [¥] PBS i@ Z 4 10 min, | PBS & ¥E4H
Ml 3 ks & 5% 2/ P iE I PBS X4 it 474 A,
U 30 min; R, BELE NN 100 uL
—¥HL [TRA-1-60 HygFEPLAR (1:50), SOX2 HygfE
LR 2 1000, OCT4 HIEFEHUACL : 100), SSEA4
FTLEHUIA, Nanog BLTFEHLMACT 100D, o F R
4 (AFP3) FATE LR (10 100). o P HLILE) &
FIC1A4) FRoEBEHLARCL 1000 AT (10C2) H
e B FTARCT $200) 1,4 °C b W FF —$T, PBS I
B3 N 100 pL — $i (Alexa594 % $i i IgM,
Alexa594 I i IgG, Alexad88 It % 1gG), = iR
BEFEHEE 1 h, PBS ¥tk 3 X; &L 100 uL DAPI &
LR, IR A 15 min, F:FL 200 pL PBS ¥ 3
B s RS

5.iPSCs = JIK 2 - e I A I - AR KRS
K 47 1) CB-iPSCs 1% & 6 FLAR 1, i N = Fh 2R B4 (1)
STEMdiff™ Trilineage 15 77 %, [ =Rl R 1k (A
IR R E AR 2D, FeB R B 4y A 2 X10°,
5X10°.2X10° M4 / fL. IEE 1 RIFUE, BRE
P =FhRAIR R R, HBIE S K (FIREM A IR
iR 85 7 K GMEERE R B, 34T R
G 9% 79 e et FFE [RI R IK 43T

6. RNA #2 . ¥ # 5% F1 qPCR: f# H TRIzol
B 43 i 2 BL iPSC M1 iPSC 234k 1 = IR J2 41 e 1)
&L RNA; 58 40 7 6 O B2 oF A il RNA i &,
1.8 < A260/280 < 2.1 I | & RNA Ji & & 1% B g
R Ji PR UK % T RNA SE 8. il 30 4 36l 77
& B RNA I 5% 5 A B cDNA, £ 56 & % cDNA i
&o LLiPSC Xt HE 41 1 47 384 fL =R )= 43 1L 1)
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qPCR %72 . M54+ 9 95°C 2085 95°C 155,60°C
20's, fE ¥R 50 K. ¥ qPCR X #% H 1) Ct H 4l 5 A
www.analog.com/zh/cn _FHR-ALH) A T B AT 4047

7.0 240 e R 4 B It 34l B R 48 BD
FACSCalibur #F 47 £, F FlowjoVX 0.7 £ 43 1
SEI o XA R ZE T A R B 3R AT 4 T, TR
R e Bk B AR N BAPEXT R, (1) CDS6 %&': FITC-
CD16.PE-CD56 11 PerCP-CD3 HifA; (2)NKp46 &
FITC-CD56. PE-NKp46 Fl APC-CD94 FifAk.

8. CB-iPSCs-NK X fift 987 41l i 1) % 4% 16 F = Al
F CCK-8 Ao I8 751 46 32 AT 41 i 3% 49 3 1 %) s 0
Bl CD3'CD56" [ CB-iPSCs-NK % Wi, 2 4 i 20 46
M2E F, $% CD3CDS56" 4 i 1 £ 2 1 5 441 i 2 55
1.0X 10° AN/mL, 15 A %50 S 41 f . BUx % A4 K 1 1
SR ON2 158 &R 7 20 i K562 A Jiti e 41 i
MDA-MB231 F1 Ak B2 98 41 A Raji) , 1 % 41 i % i
N 1.0X10° 4 /mL. %ML L 435 0.5 1.1 ¢
1.5 0 1,10 © 1 Rl AT AR &, 3595 T 96 FLAR
W, BEFLERFL 200 pL, SR SEEGH . R, % B A%
40 FL AN AL 2 A IR FL, AR 3 AN E AL
BT 37°C.5% CO, S 4835 5h J&, I
CCK-8 i jfll 20 pL, B TR FAa 4k a7 2 h J5 T
450 nm JER G (A fH. R iFE AR
AT R =[1- (Tl A 18 - RS 40 AL
AMHD 1 GEARFL A - FAXRFL 4 {5 1 X100%

=L GuitkrEEa ik

KA SPSS 25.0 AP AT Gt o0 i . 4ER
THI A7 26 ARG 0 A R A RS 5 SR DL X + s ROR, £
SH 1) LU e R FH B TR 3R 7 22 43 W, 2L T0 7 7 L3R
LSD-¢ #6546, LA P < 0.05 NZEFA Guit22 5 Lo

g R

— . CB-iPSCs % RE 1 FFE

3RAF ) CB-iPSCs 1T AP Jetb %5, Y B4
R4 0, JE W] CB-iPSCs 2 3L IR /5 AP 35 1. ¥
Xt ds RIEIR, Z 5t hs £ NANOG. OCT 4 #i
SOX 2 [ # ik 4> WL # 75.0%,98.7%,97.5% . %
B0 Y th 45 ] R, CB-iPSCs 15 % ik £ B fig P
Fric 3 K] (TRA-1-60. SSEA4. NANOG. OCT3/4 Fll
SOX2). iEMET % S CBMC HwFE1S 2/ CB-
iPSCs Al B A Z etk ArfiE. (B 1D

.. CB-iPSCs 151k B

4y 3 i\ STEMdiff™ Trilineage Differentiation
Kit o 3 P2 A5 75 5%, fff CB-iPSCs [ IR Z
JRE MR ZE 3 Flilk Ry . 28 5 KA IEEFA IR
JE 1S R R 5 7 RAMIERZ U 2 40 BT A, 43l
AT =3 RFF R AR B RO R . It
ZER W IRKEFE 5~ 7 d i) CB-iPSCs 4 R IEAF 1
REFAH R EY [ NRERN o FIGEH (AFP3) #
SRETLA. HIEEN o PN E A (1A4) H5g
BEPUARFIAMEE N E A (10C2) HriEhik 1 (K
2). ol $E B AL 4H B Y RNA, L CB-iPSCs A Xt
HEZH 047 384 L= 1% R0 LI RT-PCR £ 2. 1R
Human Pluripotent Stem Cell Trilineage Differentiation
qPCR Array {77 &5, ¥ 384 FLBRKI N 4 #5457, BB
S 96 MARIB I, K dE 81 M =ER
IEHIER (%N R RIE 27 NERD, 10 A4 iPS T
3t K] (SOX2. NANOG. POUSF1. DNMT3B. TERT.
UTFI. DPPAS. IDOI. KLF4 M1 KLF17),5 /N 5 3
K/( GAPDH. RN18SI. ACTB. TBP 1 UBC). 4555,
TN 2 3 AN [F 55 R 1K) CB-iPSCs 3477 3 3 A1 B R 2 1)

A

NANOG

OCT3/4
98.7%

SOX2
97.5%

0 : J/J

i

&) 10

o BB AR 22 B TSR AP Y a5 (X1000: b ~ d BN Z REMEAR BRI R : e ~ 1 BUNEIE YL RS TR 2 fethbr 9%
FERILER (X200); e EIF TRA-1-60 (ALE): B2 SSEA4 (A.£): gl&°h NANOG (4¢f2): h E2H OCT3/4 (G- i B2 SOX2 (4D, DAPI (i )
1 iPSCs Z RetEAr EM 1T
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K e &M, IEW] CB-iPSCs B A 171 3 MERJZE 4L Fudoden Mol . Taekmaeotn Eoden Sl
HRE (B 3). =

= . CB-iPSCs 43t NK

HY 60 % ~ 70 % fit & 1f) CB-iPSCs 4 g ¥ 1k, &
O (55 0 K); I mTeSR3D 3% 97 4k 5 L 4t , $22 e 54
4F TC AbFE 6 fLAR 1 HE 77 £59%58 2 K CB-iPSCs %
T ERAAR UIRR) BARTTIE 50 ~ 150 pm (5 2
R FFR A 4 RWIMAREARILF] 150 ~ 250 pm (G
4 K); B mTeSR3D K 77 2 5 i Jy APEL #7577 5L i3k
NI AL B BE R 258 15 R, B R 2 A
FIUERFE , 5650 N FEADAR, BRAA KN ZE R (BB 15
R # APEL 577 5L 50 e AEL 3597 L4k 40k 7 &

b
232

x
i

s
i e S
SESRCITREE

e i B AN -5

5529 R, SUMAR G BE A= K Y R e BEAR TR (BB 29 KD .

BIR 43 R, B or R h N BUR B I BT 40 M, N ok AR5 LH9 iPSC {F R (Ectoderm HAMIEL, Mesoderm i),
s F B, RN L, 5B I TR 2 Endoderm A4 iE 2, Pluripotent/Undifferentiation 44 43 L) iPSC)

G 43 ). (F 4

3 iPSC =241 1L 1) qQPCR Array #4455

100um
=t

7 a BUNHIRZ bR EE A AFP3 (G(0); b BUATZRREE T 1A4 (GR0); ¢ BINMEZEhrEE A 10C2 (S fh), DAPI G 1)
2 BIE R EMEBL M iPSCs =2 b s 98 645 - (X 100)

i a B2 CB-iPSCs 4K F 60 % ~70 % Bl WPIRAS RIF GE 0 K; b B /FEAMINA 3D Ki 775, 5557 2d iPS BRIA B AR W] IA 50 ~ 150 pm (3 2 KD
¢ FNEkSRE 3% 2 d MM BEARIL R 150 ~ 250 pm CGB 4 K); d BINFE I APEL 15373k AT A b, R85 72 2508 15 K e BN AEL 15573
ARELIRIREIE 29 K fERINIEIRE L 43 K, B gr b LK 21 2 iF 41

& 4 CB-iPSC 7t NK 4 ik F2 Ho AN [F) B ) s A A R4S (X 100)
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#: a~e B4 FACS 43 #r CB-NK 4 R MibrE4; £~ B FACS 20471 PB-NK ZI R T FREY); k ~ o BT CB-iPSC-NK 4 KM brEY) (L%

CD3. CD56. CD9%4. Nkp46 #il CD16)

5 FACS 7p#r 3 Fib 5 R 2% 15 200 P ) 2 1 e 25

V4. CB-iPSCs-NK HA St [ NK £ 4!

it PR I 5 T 48 M = i fA CD3 F D etk
NK £ Hbr &, 4 CD16.NKp46 1 CD% (JK5).
Rl g5 R, 5 540G 1 NK A, B A
W 7T 77 5 1] 4 1) CB-iPSCs-NK FE R 24 ) CD3" 48
Mu IR AR (P <0.05). 5 CB-NK 1 PB-NK Lt#%,
CB-iPSCs-NK Ik % 1k & [ 41 1| £ %2 #& CD94 (P <
0.05) FI4H il 357 324k CD16 (P < 0.05), 1M i 2 ik
YT i 7514 32 4k Nkpd6 (P<0.05). (E 1)

FT1 3P NK iR MrED LS (%, x+5,n=3)

Vo) CD3 CD16 NKp46 CD%
CB-NK 17.03+0.80 64.53+£2.80 85.30+2.36 94.17+1.80
PB-NK 4.32+0.83" 92.40+£2.00° 29.43+9.08" 94.101+1.32

CB-iPSC-NK  0.67+0.26® 9.23+3.37" 88.00+3.60 87.60+2.10™
F1iH
P{A

7F: 5 CB-NK 4114, P < 0.05; 5 PB-NK 4L, "P<0.05; n
S A URA

472.28 695.90 97.45 13.65

<0.001 <0.001 <0.001 0.006

Fi.« CB-iPSCs-NK X fit g 4 ffa (1) 4% 493 1

W 7 3 Ff NK X K562, MDA-MB-231 Al
Raji IR HIENE. 453 27K, CB-iPSCs-NK. PB-NK
Al CB-NK %} K562 1 MDA-MB-231 ) H A 8 4 11)

FVER, S HZ MR A ETEZ R SR X
(P¥)>0.05. XT Raji FIA1EH, 5 PB-NK Lt
¢, CB-iPSCs-NK il CB-NK ¥J%55 (P # < 0.05);
CB-iPSCs-NK 5 CB-NK W4 2 [\ (1) % 7 L gi it
BEX(P¥>005,F2~4),

<2 = NK AR &% / #EEL X k562 40 (1) 25475 e 43

(%,x+ts,n=3)

Paih 05:1 Tiwiss] 5:1 10:1
CB-NK 0.454+0.05  0.68+0.12  0.95+0.04 0.98+0.01
PB-NK 0.5440.01  0.82+0.06 0.97+0.02 0.99+0.01
CB-iPSC-NK 0474007 0.74+0.06 0.96+0.02  0.98+0.01

Ffd 2.98 1.94 0.68 0.89

Pig 0.13 0.22 0.54 0.46

s n AR E UL

3 =R NK 4 AN H R/ #E LG MDA-MB231 4 i~
Bl (%, x+s,n=3)

! 0.5:1 101 501 1001
CB-NK 0.14£0.04  025+0.02 0.77+0.08  0.90%0.06
PB-NK 0.2340.05 0324+0.04 0.86+0.03  0.95%0.02
CB-iPSC-NK ~ 0.154+0.03  029+0.06 0.81£0.07  0.92+0.07

Ff 4.55 2.05 1.67 0.60

Pt 0.06 0.21 0.26 0.59

(RSP L RV &
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4 3R NK 40 AS R 2%/ ¥E X Raji 40 B iR EL il (%,

xts, n=3)

s 0.5:1 1:1 5:1 10:1
CB-NK 0.05£0.03  0.14£0.03  021£0.03  0.26%0.03
PB-NK 0.19+0.03"  0.3320.05"  0.6430.05"  0.7940.04°
CB-iPSC-NK  0.04+0.02° 0.11+0.03"  0.16+0.02" 0.1940.03

F1{H 32.08 35.95 169.38 338.70

P <0.001 <0.001 <0.001 <0.001

¥: 5 CB-NK 41tt%%, P < 0.05; 5 PB-NK 41Lt4z, °P < 0.05; n N

W

NK @ i & 24 M A E & & (major
histocompatibility complex, MHC) JE4K#f 77 =i )
993 28 41 B, AN 75 $R AT G BURG PTAE Lo Bl R
P R A . NKC (350G 0 s L AR o e 52 A
B 5P S 3 ™ iEAb I NK 4 st B gz A
) 2 1 7 SR A 0 AR 4 2 NK 5 58 41 g 2 firh
I B S i B, NKORE % L 3= AUBURE B, B
A F T 040 s [ B3 3 3 T 1) iR BR AT IR
AP T2 S BCAA (TNF-related apoptosis-inducing
ligand, TRAIL) 5 #E40 iy TRAIL 52 & 25 & 175 5 40
BT M B AN, NKGE W TR SRR 1
AT R SR AR A G 2 200 PR, BTG T 422 7% 197 9 22 44
g U, 3 F NK ) MHC JEFR i 4 | 2 %5 5 1 11 )
IR AT B A H B T 2 IR R, AR TR S vh
I7 IR b4 2 T R R 2 ) SGTE AA

H AT, NK RIFEEZAFE NK &M E A
I NK 736 S8R, R 40 i T2 S50, 2 fe
T 240 i A R4S 2 SN i 48 A NK [ 35 B OR
PR F AN, 1 CAR-T 407 i BV IR R T 2 )i »
Tt 78 38 SR 5T 1) B AR P B R CAR-NK 7= i [
Jra M BRI, TN A B B SR
o B I I kAR, JRAS NK A& 7242 CAR 72
HAERANAL . Kk, H AT CAR-NK [P AR 56 th = 2
S HPTE 2 RE T A0SR IR 17 1

EIIER, AL ~3) X10° PMRIMEHT iPSCs
I3 Al £ NK, J5 22 N A aAPC 41 f 7 3, RE i 7=
A RS VR YT B B NKUS. 7R AR 5T b, kN
CBMC H 4w F£ 4 iPSCs. it 7 I B A KU ) iz
RAFTCAR NN T8 B35 Y RN AR R N A (R
B, 5 I AE A KN A4 PR (human
leukocyte antigen, HLA) 4378 BA A (1) fift v I ] DAAE
NHKIE . AWK CBMC HE 4 F£35% 45 ) CB-iPSCs

BT Z Be T 4l B ARR 1 VEAN, 45 R B R T8
CB-iPSCs &I R =1 AP 351, sk iA Z fethdr &
Y. [, CB-iPSCs fEARIMI L&A1, mkik
AN IR JZ B R bR £, IEW T CBMC 4 F£ 15
F|/ iPSCs B A1 3 MEE L Re. E—20,
¥ % 58 5 W1 CB-iPSCs 43 4k 4 NK, 3 31 ff) CB-
iPSCs-NK F. A L f{] CD3'CD56" £ A, N AW
F 9%, 1X10° CB-iPSCs JE AU IR 1A J5 , 4 4 Ji 4y
AR H] (1.5~ 3) X 10° N3 NK CB s & 75 A 3
HHIEIR) . WISRETT aAPC P AT H85E 2 ~ 3 ML
B, R4 LR AR R DUR YT B 1 NK.

NK 5 50 B 987 K% 93 A8 40 i 9 A 75 A 400 fif gk
PA] # HE 7= 2R VU0 A [ e SR ) e B T R Gl 2
ZARRIFIERSATIIRE M. EARWF LS T 40
K5 Uk CD3 A1 3 A PR R NK IR T A &, 6
#5 CD16. NKp46 1 CD9%4., CD3 & — Fh 5 % )
e dtE, JLFRIE TR T 4K TH. CD3
75 TCR AR E & 201, & T 4 MR bt
Ji ) 3 BRI HA AT, A FR 8 TCR 4548 F A% 38 7
AESHER ", CD3 #ik il & JE 84k iy v
B A7 AE RS A HE T AR o B A BIE 7T 7 1 1 4% 1)
CB-iPSCs-NK ] CD3 & 1A 51K, 7] Be A Rk % 7%
T HE i XK. CD16 B FeyR 111, J& Ig #8 5 ik
R, 2 5 PR KEE 4R B EE R . CD16 Xf
N NK AE 2 #5325 B2 % 477 HE L 5 2 2k e
R Je 23 44 L ) s R R RS T B A ) R 4 S R S
B ™ A 78434 i1l 4% 1) CB-iPSCs-NK A3 # 1)
CB-NK ] CD16 # i& 7K ik T- PB-NK, iX 5 3Lk
R R OE A 80P R % T 52 Mk NKpd6 2 Ig i
FWRHI R, AT 5 ITAM 25 8 S5 7 M 45
A i NK A5 " A4 B EoR, CB-
iPSCs-NK 1) NKp46 & & /K ~F = T HAth 95 F NK.
CD94/NKG2 & AN 2K NK {7 —AM il 14 5244, CD94/
NKG2A fig 5964 i MHC-1 25/ T HLA-E J¢ HL &
PR IKG & 15 S5 5 T NK R,
fii NK A2 286 U AR EoR, 5 540
PR IR B NK 41 B EL %%, CB-iPSCs-NK ] CD94 %
KT B3 K.

AN 7] R 5 NK X g 1) o 45 1E A 2 =
Knorr %5 P [ 0fF 70 45 5 5o, BiF s 4 189 1) NK %
K562 [ 245 VB FRAR T 41 4 3 (1) NK R £ fg
S Sk R 1Y NKo 7EARLATT 9 o — T 72 b 2o, b
JE I A 1 1 NKX B 598 41 i i R 46 1 A A
iPSCs 7L K E Y NKP . fEAHT 78 b, B 3R 3
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il NKC R 0k &1 Jifr 988 40 i 2% 19 S 56, &5 SR 5K, 3
Fh NK %f K562 1 MDA-MB-231 %) B 801 5540
YEF, PB-NK % Raji I 1EH AL T CB-iPSCs-NK
AT CB-NK. FILH 1% 2 72 PR A FSRIE NK H
AARAEY =R

NK 3 - H MHC FF PR i) £ A2 55 e e ) e 9
WONERE R, 75 I8 S8 v6 97 R I BRI P 7
1o AL, ANERRIER NK £ 7 7 AN [F HI ) & 051,
{8 NK 52 24 [[] 77 2B A A2 BE 0 B0E, 5 80™
AR FRIT R . R NK 5973, 2@ or
R A2 T2, FERE A P2 I NKZEAT AH B I SERE
R AN, NK IR a4 1 1 58 DL K 5 H At ik
A I, P8 $E vy NK ORIV T R T AT 4%

2 % x ™
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