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Cytotoxicity effect of DC-CIK on acute myelogenous leukemic stem cells

ZHANG Yang, ZHANG Lian-sheng, ZENG Peng-yun, WU Chong-yang, YI Liang-cai, BAI Jun ( Department of Hematol-
ogy, Second Affiliated Hospital of Lanzhou University, Lanzhou 730000, Gansu, China )

[ Abstract ] Objective: To investigate the cytotoxicity effect of homologous cytokine-induced killer cells ( CIKs ), which
was co-cultured with dendritic cells ( DCs ), against leukemic stem cells ( LSCs ) of acute myelogenous leukemic KG-1a
cells. Methods: The peripheral blood mononuclear cells were isolated from healthy donors, and the adherent cells were
induced to differentiate into DCs with GM-CSF and IL-4; the suspension cells were induced to differentiate into CIK cells
with IL-1, IL-2, IFN-y and CD3 mAb. KG-la cells were frozen-thawed and the lysate antigen was obtained; the DCs
pulsed with or without lysate antigen were co-cultured with CIK ( Ag-DC-CIK, DC-CIK groups ), and the ratios of CD34 *
CD38 “CD123 " LSCs were measured by flow cytometry in different groups; and CIK cultured alone served as blank con-
trol. DC-CIK or Ag-DC-CIK was further co-cultured with KG-la cells, and the apoptotic rates of KG-la and CD34 "
CD38 "CD123 " cells were also examined by flow cytometry in different groups. Results: DCs were successfully induced
from the peripheral blood mononuclear cells. The ratios of CD3 " CD56 " cells in CIK, DC-CIK and Ag-DC-CIK groups
were sequentially increased to ( 17.36 +4.44 )% , ( 28.22 +3.66 )% , and ( 36. 16 = 5. 88 )% , respectively ( P <
0.01 ). Compared with the control group, the ratio of CD34 *CD38 ~CD123 * in DC-CIK and Ag-DC-CIK groups were sig-
nificantly decreased ([3.95+0.53 1% ,[3.03+0.62 1% wvs[ 8.78 +0.62 |% , P <0.01 ). DC-CIK induced apoptosis
of KG-1a cells, with the apoptotic rate increased from ( 2.34 +0.74 )% to ( 12.27 +1.01 )% , but it showed no evident
effect on apoptosis of CD34 " CD38 ~CD123 * cells. Conclusion: DCs co-cultured with CIK can effectively kill acute my-
elogenous leukemic stem cells, but have no evident proapoptosis effect.
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T4 leukemic stem cells, LSCs & a4 H , 1.SCs
PN PG B & 1Y T ZARIR B 1SCs Al
REARYA MR 2 NI i S A9 R i 4 cy-
tokine-induced killer cells, CIK )2 — Ff 357 7Y 1) G 5
TEPEAIM, CD3 * CD56* T 40 Jifd 2 JH: 3 S5 2% 3 400
LA SR K B B 3 R A AE MHC BRI R0 9 1
AL DC A CIK ARG SR e 4R = CIK 41 A il
R R A A5 & B, DC S
CIK 20 B 355 55 X5F 22 T I 4 0 9 14 i 33 40 i 32
AR R0 EH, {5 DC B4 CIK( DC-CIK ) %
LSCs MARGTER /DA HGE . ABFFELL CD34 " 2k
BEAN M 1 1ML 40 M AR KG-1a ALY, W %X DC-CIK
XF LSCs BIMARANAATE R, h LSCs HEIR VAT Bl IR
N DC-CIK 7 BRERAE F 105 200 A P fHE 52 55 JE Al

1 #R5EFEE

1.1 =3t

thTNF-o 14 H 32 [ Peprotech /A 7], thIL4 J% rh-
GM-CSF HJE | )52 A4 TR w2 CD3 ik
thiL-1 .thIL-2 } IFN-y S0 H S -8 A= 4 T
AR/ w], CD80.CD83 . CD14 ,HLA-DR,CD3.CDS .
CD56 .CD34 . CD38 #L{A& ¥4 F[H eBioscience 23 H
7=, CD86 ,CD1a,CD123 Huikll H 2 [E BD A A,
RPMI 1640 #3014 H € [ Gibeo 23 Hl, I 4 I35 14
A AT T2 E APl i A Fl . Annexin V-FITC &5
&0 AR IR R RA TR AT,

1.2 KG-la a4k Sk 30 R 69 ) &

AP R A0 AR T s 0 B AR KG-1a W A 15
TIHEDR A R A F . WX BUE K KG-1a 41
P, A SR KPR 3 RS, TR A S 1 x 107/
ml, B AT 10 min, PR BB A 37°CKIEH T,
3 WL EOEI KG-1a 400 fl 1%, 22 0.22
pm LGB UE 4 C IR .

1.3 DC 894k shifs S Andz

KA B AS E E AE IML 12 ml, H L 5 A1 JE 1L
FAAZ AL, F RPMI 1640 5¢ 4315 35 3 3 54 41 ity 25
JEE 2 x10°/ml, BT 5% CO,.37 CHiFaM b3
3 h, WAr A 0 R 4 L) B oS R Ak O A M T R
CIK ). HIAJE R RPMI 1640 5¢415373E 100 ng/ml

thGM-CSF & 100 ng/ml rhiL4,[& H 8k, 4 H
18] 8 DG MR AL S A M ARG L . 555756
5 KEPK DC 204 2 4. —4H I A KG-1a % @bt )R
50 pI( B Ag-DC), 55 —41InA RPMI 1640 5¢ 44557
50 wl, 55 7 RS IA thTNF-a 50 ng/ml.
1.4 CIK #/k3hiF 3 35k

B 1.3 Fpohe 48 00 8 77 40 i, % 40 i 5 N
1 x 10°>/ml, LA TFN-y 1000 U/ml, & F 5% CO, .
37 CREFRFTEFE 24 h 5, A CD3 $i4k 50 ng/
ml .rhIL-1 300 U/ml &% rhIL-2 300 U/ml, % 3 d #:4
JFEANFE rhiL-2, 35 5 55 3% CIK, 5] 8 W 6 W E% 40
J ) A KA L
1.5 DC-CIK 4R 2325k

KigRei 7 KM CIK 70k 3 4 56— 41 s ddl,
F DC: CIK 2 1: 5 m A $T 7 2% 1) DC( Ag-DC-
CIK ), 55 4 Jy X B, [m] b3 il i A JE 40 J £
# % DC( DC-CIK ), 5 =2l 25 [ X B 4H( CIK ), 4k
SLERSR CIK e 2565 12 K.
1.6 AXmpeA%En DC 5 CIK #) %5 £ A

R FEES 8 K DC, AR A I8 BN 1 x
10°/ml, HU 40 fg B ¥ 200 wl, Jil A CD8O. CD83 .
CD86.CDla.CD14 % HLA-DR Fidi. [a] 4 1
%12 d i) CIK, il A CD3,CD8 .CD56 .41, ALY
RGN, K 25 SR Cell Quest BRAFFHETT0H7 o
1.7 #AX A CD34* CD38~ CDI123 * fm it bk

WA R KM KG-1a 200, 20 Jy 4 40 55—
X B S AU A Ag-DC-CIK, 2% = 40 im A
DC-CIK, 55 PUZH A CIK, fEFH 48 h J5 Y HE 4 il , 14
AN N 1 x 10° 4/ ml, BRI A 200 wl, il A
CD34 .CD38 K CD123 FRAg5, it X 410 b S0 A ) 44 2 4
AR CD34* CD38 ™ CD123 * P I T4 i) e 1)
1.8 AR RN KG-1a 28 fAn & fo% T 20 e
# R

WA XU K KG-1a 4006, 70 M 4 41 . 55—
200 KG-1a JH TR 25 (% BRA, 25 — 40 A DC-
CIK; 28 =4 b LSCs i T I 25 .5 X% BR 4, 565 DU 2
JIA DC-CIK. 24 h J5 AR 4R, 55 = . P41 rh 43 51
JILA CD34 .CD38 K& CDI123 i, =k F 20
min, PBS YEi%, R T4 G M, A Annexin V
5 wl, FIBOEY 15 min, FE 4 HAUE I KG-1a
YA LSCs RYTRHT R .
1.9 %itzam

BAEF x £5 8, R F SPSS11. 0 3441, 24
[i] LUK FHERL R 28 7 22 43 B, IS ] LU R o K
§,P<0.05 5 P <0.01 #RERAFEI#E L.
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ANBITE G BE Az K 35 97 505 3 K 4t A4 FRU A T
PSRN (0G5 el 1B A 1 2 U AN £
BHPREE R, IR RS 555 5 R4l
JHLAAFR A T A S 3 K, KR 43 4 L AT D B R B
FRARZECE 1), 7] WK s A AR K, F 43 40
EEVEAER IR T KA AR T B R
A0k @ IR ST i N1 1 o | U N
B, kg2 HHE(KE 1),

y
Z

B1 #35d A)M7d B)ADC HELEE, x1000)
Fig. 1 DC after cultured for 5 d( A )and
7 d ( Wright staining x1 000 )

2.2 DC xR R o2 R

28U A AR A 1 77 25 8 K DC A i 3R A
R, (63.08 + 4.83 )% 41 i £ i& CDla,
(61.24 +8.24 )% 41 g 3% ik CD83, ( 60. 30 +
8. 19 )% AL Fik CD8O,(75.41 +9.21 )% 4}y
253K CD86,( 53. 77 +5.26 )% 4 i % ik HLA-
DR,{2( 13.09 +4.03 )% 41 &35 CD14. itk
AT UL, A i B A A A AR AR A ik i S R R
a3k R 4 BE Y R DC
2.3 DC #3437 CIK ¥ CD3*CD8* 4= CD3 *
CD56 * 4m fieL b Yo Ap)

2 A AR R I 35 9256 12 K& 4 CIK 48
Mirh CD3*CD8* .CD3 * CD56 * 4il Jifg (Y 6 35 , 45
7R, Ag-DC-CIK 2H 43 51 1 ( 60.49 £2.56 )% .
(36.16 +5.88 )% , DC-CIK 4 7 % M( 53.02 +
5.18)% .(28.22 £3.66)% ,%5 H CIK 4155 K
(41.98 +4.08 )% .(17.36 +4.44 )% . Ag-DC-
CIK #41.DC-CIK 41 CD3* CD8*.CD3* CD56 * 4f
Ji B 45 BA S 7 T CIK 4H( P <0.01 ), H Ag-DC-
CIK 41 F DC-CIK 41( P <0.05,% 1), Huknl
UL, 5 DC LR R CIK e v %807 40 i i L i) B
o TR A CIK,

F1 DC g0 CIK F CD3* CD8* .
CD3* CD56 * ZHBE B EL 51 ( % )
Tab. 1 Co-culture with DC increased ratio of
CD3*CD8"* and CD3* CD56" cells in CIK ( % )

Group CD3 " CD8 * CD3 " CD56 "
CIK 41.98 +4.08 17.36 +4.44
DC-CIK 53.02 £5.18" 28.22£3.66""
Ag-DC-CIK 60.49 £2.56" " 36.16 +5.88**~

* P<0.05, ** P<0.01 vs CIK group;“ P <0.05 vs

DC-CIK group

2.4 DC %33 5% CIK #F CD34* CD38 CDI123*
om JieL 6 345 2R

T AN ARSI 25 5 2 2 )FR A, Bl CIK 4 .
DC-CIK 41, Ag-DC-CIK 5 KG-la #HfidL35 57 /5, 45
AN CD34 * CD38 ™ CD123 * 41 Jifd L 91 ¥ i 5 4%
TG (6.59 +1.07 )% .(3.95 +0.53)% .
(3.03+0.62)% vs (8.78 +0.62 )% ,P <0.01 ],{H
DC-CIK 415 Ag-DC-CIK ZHAH b 22 R 48 112 5 X
(P>0.05). Mt nl W, DC 5 CIK 38 5% )5 X}
CD34 " CD38 ™ CD123 * 4 i i A% A 20 g B fd s T oK
LERFR CIK,

%2 DC #5838 CIK 3t CD34* CD38~ CD123*
MR R % )
Tab. 2 Co-culture with DC increased cytotoxicity of
CD34* CD38 " CD123* cells ( % )

Group CD34*CD38 CD123*
Control 8.78 £0.62
CIK 6.59+1.07""
DC-CIK 3.95+0.53" "%
Ag-DC-CIK 3.03+0.62* %

** P <0.01 vs control group;® P <0.05 vs CIK group

2.5 DC-CIK #f KG-la 2 it % CD34* CD38"
CD123 * 2m it 8 T 84 % vf

DC-CIK YEHF KG-la J& , f T- 40 fH( 2. 34 +
0.74)% JF2(12.27 £1.01 )% ( P <0.01 ), Ui B
DC-CIK 7] i KG-1a 4 il 1=, DC-CIK R )5
CD34*CD38~ CD123" W Y T- A0 I AL th ( 3. 47 =
0.41)% F+%(4.04 +0.72)% (P >0.05), i)
DC-CIK ANREZE T Mm T4mpE - | 2 ).
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Fig. 2 Effect of DC-CIK on apoptosis of KG-1a
and CD34* CD38 ~ CD123 " cells
** P <0.01 vs Before killing group
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LSCs fix 5 /& Lapidot Fll Bonnet BT A
PEREZN A 1 000995 20 i A —#F CD34* CD38 ™ [ 4
JitL, REAS 7 SRS AR AR v 342 S O B F I , T
CD38 " % M A 40 L 5 A Bk T AE . 1.SCs 5 HSC #B
F3k CD34* CD38~ ,{H LSCs A ik CD117..CDY0,
Mk CD123 " . FoprffF s %, CD34 * CD38 -
ANFAER TR A I B 1LSCs H 5P 1% 20 it 5 1
PR AVEBEAN M (I LSCs X & Gt i i
TRI7 BIANEURR FLAFAE 22 24T 245, 1A 14 I8 A2 ¢ T
AR 10, LSCs AYHE 1A YT T BN T AR B 5T
P T AU ) e TR YT R A R R R I
PUIE B, Foh CIK R\ hy 2 Mg ok 4 4 4 i G
PEVRYT I B AN, (AN G 1R YT X LSCs A0
ST ER WA i .t T LSCs FE1AR N 4L
A ARME S B SR AR SE R DL CD34 ™ &
PR 2 L P 10005 20 LR KG-1a g 40 IS 7RY 44 41 i)
BEWFSE DC-CIK S 3697 %t 1LSCs M A5 5 -4
M.

AR BN, 5 CIK M, DC 5 CIK 3t
Rig%J5,CD3 " CD8 * 4l il .CD3 * CD56 * 41 Jifd kb f41]
FHEE, Ag-DC-CIK 41 fi i, Bb &5 R 5 SClk e —
" XEF KG-1a 4iffiHh CD34 * CD38 - CD123 * 4
JHL i 2% A5 VE T, Ag-DC-CIK . DC-CIK £H 4% 143 175 1 B
R T CIK 41,4878, DC B G CIK S8 8500 1) 3 5%
ATREM T DC 5 CIK K532 f5H i — 3 Rl
Feik, BE TL-12  IFN-y 5540 88 R 59 43 0 , 358 5
CIK FAMGEHE > MNEARIE ", CIK X G,

11 CD34 * 2018 P s A A B B i R E T, AR
SLE SRR, DC B4 CIK °] B 5 F& A KG-1a 41
it CD34* CD38~ CD123* 4f Jifd f4) [t ], #2 7% %t
LSCs B %0N 5 DC B EES M A 4i il CIK 193k
RS PER A

LSCs AMUEA A 3 HH A ICRR 34 58 1 T B, 18
AP TN 7, it 4 — 26T LSCs THT- ik 1E
A BT B 0 2 % TR 25 AR T H R
PAMRTHABTSE 7 R 30, CIK f A2 P i s 40 Bt A7
WA SUTVEA . CIK 25l g Fas-FasL 148
ST, Verneris 25 2 30, CIK 20 i w] %4t
RPN FasL BHA4: g 20 16 5 | & B4 8007 40 3 74
W ,CIK 7] |4 H & cFLIP.Bcl-2 . Bel-XL.DAD1 &
survivin SFPUIRH T2 IE P ) K38, B HEBURT-EH. A
CIK 0275 fEi5 S LSCs A T- A WARIH . A8 525
gEHL 7R, DC-CIK AEIA S KG-1a 41T T, B H:
HAY CD34* CD38 - CD123 * 4 ig JCHH i A4 i S 0R 7=
VER, e T3 (3. 47 £0.41 )% TH (4. 04 +
0.72)% (P >0.05), HPa]gefdLfilh: CD34*
CD38 ~ 4 Jifl 35 I (% 72 3k Fas' @' A RF5E Y £ W,
CIK 2 e S 53 W (A A L L~ TRN -y B8 L 78 358 43 e
SR T Fas WA, il id Fas-FasL 12175 5
AR . ARSI RN Fas 1 _LIRHIEA 2 LA
%5 CD34* CD38 - CDI123* 40 i J& 1= [A] i CIK A
£A B FasL R J) , BEHEHT MU 05 | & 1 CIK 44
T, HABF5E 2N Jy, FasL A] 32 A B8 b B 4G
CD34 * CD38 ~ i ML AH 4H i i 473 , T il 4 e A 1~

g5 FTR, CIK A B i M 2 i yr A &
JERT S HIRIT F B2 —, 5 DC B 3% 5 vl 84 fin
B PR A AT P, X LSCs WA B B A 7E
78 DC-CIK BRAIA Y7 AT $2& 5 (L% A9 96 AR 4E
K s A AR A
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