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(8 E1 H I s T A0 R RS O 2 A0 G post-transplant lympholiferative disorder, PTLD )& ¥ & Il BAA%
RS DC, 7T E IS 145 DC-CIK( cytokine-induced killer cell ), H#EZ i (1) PTLD 897 k24 g 5Lmt, J71%: 4%
B M+ AR HEL S EBV( Epstein-Barr virus ) B YL 0 PLTD £ A1 & ML 5042 40 i, 05 BE 40 e 5% 37215 5 DC, B 7 40 e s
CIK; 1%k EBV $iJF ik LMP2 Ji5 57 DC-CIK HE3EFRR R o W= A o B 25 55 i f5 200 M 1) B e 3R 8, ELISA AGrl 85 55 i
JE AN 35 TFN-y (530K, SRR BT T 4024 T cell receptor, TCR )@ FIEEMIE, 45K : Mok 7 EBV
HUEAKAY DC-CIK, HLA-DR * CD86 * DC 41 Mi A5 ST 12. 5% H4 /N5 91. 17% ;DC-CIK 8535 14 d &, W ##19 CIK %
SEEIN T 5.3 F16.8 f%;CD3* .CD8* ,CD3* CD8* LA J% CD3* CD56* 41 Jfl It il £ DC-CIK 8% 3% /W I m (¥ P <
0.05 ). PUIFEARGTENT DC-CIK HeBEFRAR A IFN-y (195 WK-F- B 1 5 TR At IE AR 200 DC 410 (1 332.6 £92. 38 )pg/ml
vs (693.42 +62.41) pg/ml,P <0.01) ], DC-CIK 5375 MM i) TCRE FIEFEFTE 5.2 Fie M B e kg, 4518 EBV
PuIF K G 25 DC TS DC-CIK H:R5 3Rk &b CD3* CD8 * L J& CD3 * CDS6 * 404 14 , 343 i 7K - IFN-y, M1l BRI F DC-
CIK X AE)G EBV BYLEL PTLD 38 #4714kt Al i o8 1697 SR AL S 00 Sl
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Preparation of DC-CIK using EBV peptide-pulsed DC from peripheral blood
mononuclear cells of post-transplant lymphoproliferative disorder patients after
hematopoietic stem cell transplantation
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[ Abstract ] Objective:To construct a DC-CIK ( cytokine-induced killer cell ) co-culture system using peripheral blood
mononuclear cells ( PBMCs ) derived-DC from hematopoietic stem cell transplantation ( HSCT ) patients with post-trans-
plant lympholiferative disorder ( PTLD ) after pulsed with EBV-special peptides, so as to lay a foundation for new adoptive
immunotherapy of patients with PLTD after HSCT. Methods: PBMCs were obtained from patients with PTLD after HSCT;
DC was induced from adherent cells; and CIK was induced from suspension cells. DC was further pulsed with EBV-special
peptides and co-cultured with CIK to establish the DC-CIK co-culture system; the immunophenotype of cells in DC-CIK
system before and after co-culture were determined by FACS, IFN-vy secretion was assayed by ELISA, and TCRB genealo-
gy was examined by genetic analyzer. Results: The ratio of HLA-DR *CD86 " DC increased from 12. 5% to 91.17% after
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cytokine stimulation. After co-culture with DC for 14 d, the numbers of CIK in two patients with PTLD increased to 5.3
and 6.8 times, respectively. The ratios of CD3 ", CD8", CD3 " CD8 ", and CD3 " CD56 " cells were significantly in-
creased after DC-CIK co-culture. IFN-y level in peptide-pulsed DC-CIK group was significantly higher than that in pep-
tide-unpulsed DC-CIK group([ 1 332.6 £92.38 | pg/ml vs [ 693.42 +62.41 | pg/ml,P <0.05 ]); TCRB genealogy as-
say found the clone expansion peak of 5.2 TCRB subfamily in DC-CIK co-culture system. Conclusion: EBV peptide-
pulsed DC can induce CD3 " CD8 " and CD3 "CD56 " cell expansion in DC-CIK co-culture system with high level of IFN-
v. DC-CIK can be used as a new adoptive immunotherapy to HSCT patients with EBV infection and PTLD.

[ Key words ] dendritic cell ( DC ); cytokine-induced killer cell ( CIK ); Epstein-Barr virus( EBV ); post-transplant

lymphoproliferative disorder ( PTLD ); adoptive immunotherapy

EB %% 2#( Epstein-Barr virus, EBV )Jg&J J& 1 Il
T ARG WL IF RAE , U HIE AT T e At
S R T A0 MRS AR L BN 5 T A0 S RS A A
I 3 ATG( anti-lymphocyte immunoglobulin ) i £
HR A, EBV L (9 & Ak Rl DLk F 10% ~
20%" "), BHIARE EBV YL 5 A2 (A L 41
WA Z580, RIS AR IS bk B 200 18 BB EC post-transplant
lymphoproliferative disorder,PTLD ), llfi K b Z2 Bl A A&
PR LA R IO PR R L A 22, )
DA 305 b U 00 L O L 4 L5, 17 e e
AT DA [R] PN 3 iR & B AET, J de ™ E I A A
ke BHETIAIY EBV B G A sk 2
Yy, BAl R PUR TR T R N R A e B
Je ) R A RETH A2 ARIT 0. R BT rit-
uximab )1 EBV HUEFE T (9 CTL 20 i i 7 4k 5
A —E W7, B J& CTL 20 M 15 37 F 43 3 19 B[]
1 B D R S RETE A I ] A B A2 4% 1) 200 i 4
BRI ARREURAE 2 BB RS EBV K
LB PTLD B 1Y A0 A i A% 40 L, 72 1AM 35 5%
DC, T LA EBV HUls Ik, 7R S MR Am i Y 575 5
A A 4B cytokine-induced killer cell, CIK )34
FE AU L 15 FR IS DC-CIK 20 J R (1 G 93 28 14 L
Ko T 240 ML PR R, RGN TFN-y 143 A R R
MR EBV BULAHE PTLD AT T7 i

1 #R5EFEE

1.1 EZRXMNFNE

AIM-V TCIfL i 8535358 Gibeo 24 7™ i, R4
L& A B U252\, 0 (N4 1.2
IL-7 \IL-15 .IL4 IL-6 IL-1B . IFN-o \TNF-o ,\PGE2 #l
GM-CSF ) DL K . 50 B it f& ( McAb CD3, McAb
CD28 )¥J°} PeproTech EC 2] 7% i, PE Aric i BT
A CD86 H.y1 .CD80 it FITC Fric i Pt A CD83
HPT HLA-DR JHT04 H 3E [ BD A F]. FEFEH 4
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YR F ABL A Fl . IFN-y ELISA {71 &1
HmEAY TRAMRAF. LMP2 Ik 3EE JPT 2
A, RIRA AR B HLA 23 %) EBV 3t 5k
NS IR M M 1% 32 B B H AR Faleon 23 Hl . it
A AMAL R S BD 23 w77, 5 A L PRISM
310 Genetic Analyzer N ABI B H o
1.2 kHAegRE

I 2 5] 3 O T 20 B RS A R S EBV R L 3K
PTLD [ (50 A bR A, B35 A &I, Bk A
JF R 045 ik ; EBV-DNA K&K T 1 x 10° #%
DU, #8128 PTLD . A RAE B AR5 58 %35 1 M
. BANEB KL 30 ml, PR 2022 52040
JiL, A 10% R4 38 B AIM-V 355 352 9000 5 41 At
IR S x10°/ml, #FF 75U, T 37 °C 5% CO,
FEE AR R 3% 4 h e, WOICETE A I L AIM-V
RrEFRFEVE 2 0, FH T3 3% CIK 400 ; W B 40 FH T 5%
7% DC,
1.3 DC #94ksM32 5

V40 5 1 U B 240 TR B T 10% R A i 1Y
AIM-V Bi R, P43 22 5 < 10° A~/ml, #5557
FRAUR, BEALIN AR 2 ml, HF 4R A B
Jmam e R GM-CSF 1 000 1U/ml . IL-4 1 000 1U/ml,
T 37 C.5% CO, WEEFRAE R IG IR 24 h J=, INA
TNF-o 1 000 IU/ml, IFN-o 1 000 IU/ml. IL-6 10
ng/ml \PGE2 1 pg/ml.IL-18 10 ng/ml,i?%TE'F DC Ak,
o HiFk 24 h 5, WMo IR AL INA LMP2 fik 5
ng/ml,3 h J5$% DC: CIK = 1: 5 Fe 3L A 55. & H
T R WA MR ST
1.4 CIK 8949553 74

VB 1 BT Al ML BT T & 10% R AR i
AIM-V B3R5 AN Af 2 5 22 2 x 10°/ml, B 8 ml #%
FET 10 ml BEFE L, JF480 WA S5 1 S m 4 e PR+
IL-2 10 IU/ml .IL-7 5 ng/ml IL-15 5 ng/ml, 37 °C .
5% CO, 15 3% 46 b 85 3%, 48 h J5 I A IFN-y



SRR, 25, TE L T 240 MRS LA R L2 40 B S SRR AR PR R AR IR DC 572k EBV BRI %5 DC-CIK . 087 -

1 000 IU/ml,3 h J5 5N AR DC 4k2L L8557 ,24 h
J& #e W, JF m AN TL-2 300 TU/ml, McAbCD3 25
ng/ml . McAbCD28 125 ng/ml.IL-7 5 ng/ml.IL-15 5
ng/mlo B 72 h K 1 U, #M 0 4H ML TL-2 300
1U/ml IL-7 5 ng/ml IL-15 5 ng/ml, ¥ 41 }fs % & =
2 x 10°/mIdhZEG 5% . (RIMESR 14 d, B H THIE R
e T SR AR A9 14k
1.5 #wX@iestan DC-CIK 2n e .95 & A

o TR A LA o A S e e 0, RS 3R 0
KHNEE 2 RIS DC 4, In AZEHUARF PE bric iy
RPN CD86 Hiyjt .CD8O Myt \FITC Fricd iy Pt A
CD83 47 HLA-DR 47, A # L H 20 min
J5 L ETE FAL. W DC-CIK 3535 40 i, 7685 97
(5 0.9 14 I, 17 A =X 200 A SRR 290 it 3¢
AI CD3 . CD8.CD56 ZEiy ik,
1.6 ELISA 4 CIK-DC 48 JLBF IFN-y 89 5 ik

AR RS FE RIS A9 CTK 40 B (A2 45 Boph 55 55 1Y
CIK . TR Bk DC-CIK A8 ki DC-CIK ), I
RIONGFRNA DC, 380 T 96 fLikH, AR A
LMP2 Jik,F 37 °C 5% CO, ¥:3:46 % 3 h, CIK
1 DC M43 $ILL 5:1.10: 180 20: 169 LGRS, %%
803 IS AL, 23 A B 37 5 o AR [) et
(1 DC 28 FIX IR, RS T 37 € .5% CO, 53¢
FETPIEE 24 h, AR OHLF LA 1000 x g B0 8
min, B, 3 A5 BESS , £ 4] IFN-y ELISA 357 &
DSE VW IFN-y A5 88 (o FH BG4
K2 B2 K 450 nm ), B ALBCEE . &M
HES FAR A B D (B N 92 %L D i, ffi ] SMA
3 0002 il AnifE M I RFRAR MY IFN-y & &t
1.7 DC-CIK %325 /E T @2k g Rkt LR
WA

B g L AL R 37 5 CIK 40 M pEAT T 40 =2
{&(CT cell receptor, TCR )B F %3 K 1% 0 #r. W 4B
DC-CIK H:55 520 5 B4 A, LA TRIzol i3] &( Gibco
BRL A ] ) $RECA/ AL RNA, B3 pg RNA,
KHANBIKBENL S H & M-MLV 5 5% B 7 &
( Promega )5 5% 5 il cDNA 2f—4% . U1 pl 3i%%
SEPEH.0. 25 mmol/L DNTP .6 pmol S51# /11 U Ky
Taq B, B NAKZR N 25 wl, 2858 94 CAEPE S min
o HAEHEN PCR B, 962 45444 93 °C .30 5,55
°C .30 5,72 C .60 s, 4L 30 MMEFF;72 °C .10 min ZE
. PCR P=W)fAr. M4l TCRB 1 25 3L H Rk
() 75 0 15 T AH L Y 28005 R S v RS L Horh
BVIO BVI9 ZANELH, KT AR gV5 . gVI3 &4
WA 0, 43 5 BVS. 1.BVS. 2 LA & BVI3. 2.

BVI3.2, 7€ TCRB %% C Kt —IL I T WE5 4.
PCR =45 44> TCR-B FE R KK CDR3 X,
HMETE TCR-o # C X B — BT 515 91E N N S 45
#E. PCR 71 1.5 pl W BER AR )S , InA 48 fL
M, 233 L POP4 iKY ABI310DNA 514341
I AT B AN vk, ARPE TR A S
B, 2 Genescan 3. 1 2047, B € PCR =¥ i K
FERIDE R IR .
1.8 “itsam

BAELL v =5 T, B SPSS 11,5 FfbdE47HC
X Kise . P <0.05 MERAGITEE L

2 # R

2.1 9 fE AR 325 DC

¥ EBV B YL E PTLD & A9 4N & bR A 2
CLANML SR TR SR, B2 4 b, OB BE 4 it i
17 DC 555, WG T2 4N M E 4T CIK 035 5% .
KL DC W H FIE S, 5537 48 h J54iie s H ¢
B AR (E5 B S O T T DS 43 440 o B
AR, BN ERIRAS , FLA 40 R4 s A B4
(E1),

1 {R5MRREE F RIBET/E DC MEZN( 100 )
Fig.1 Morphology of DC before and after

cytokine stimulation in vitro( x100 )

A: Before cytokine stimulation; B: 48 h after cytokine stimulation

2.2 DC# AR

BE 1 BRI IE R DC 5 SR 3R 5 1Y
CD80/HLA-DR/CD83/CD86 ik W& 2 fi/s: K 7%
J&i HLA-DR * CD86 * ) DC % H M 55 F5 11 12. 5% 1
JnE 91.17% , CD80.CD83 A3 Hf] 3 &, i 2
S U5 Y B AN A% AN A AE 3% 5 AT A & A HLA-DR®
CDS6 " 4l its 4 6. 90% , CD83* 41l it & 0. 27% ,
CD80 " #fi ik 0. 13% ; 5 5% J5 DC ) 3 B4 HLA-
DR * CD86 * 40fifi Ky 76. 79% ,CD83 * 4L H 3. 17% ,
CD8O " 2Ly 11.87% . LA L Hds B, i X F
7] DU S5 S DC A4 B, #E 1 1T DL &
AR EPURER
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2.3 R4} DC-CIK 3£3% 77 )5 09 o5 R A

DC-CIK 7ESER IR IG5 4 R IR g , /5 B
i A LA 2 AR AR, iR 14 d e,
DC-CIK % H ARG Fmify g 3, % 1 AR 2
R B A0 AR o3 ) B IR AT Y 5. 8 AN 6.3 £, K
FEIAN AT RAE 95% L o 3.4 WoR T i
F 1 1E DC-CIK 35 5% Hi J5 4 A e g2 26 AU A I 45
W RTEREFEHT CD3* CD8* 4 T Ik I 41 M 1L 1
28.08% , B3 3% )58 T 1. 88 1% ;CD3 * CD56 * 2 NK

(E0

A AR A0, B FR TN 1. 27% , B5 3% 5 19 3
8.44% . 73 4h, A i e K () DC-CIK 21 i 3
B AOG BE S I AT R X 440 % 14 5 % RN
S REFIIBAT S . FRE 2 193 ARG I 25 S R 3
145 S, #E 2L RS %00, CD3 ™ CD8 ™ 41 it Ky
55.20% ,CD3* CD56 " 40 MK 1. 03% ; 16 I 85 =55
14 K ,CD3* CD8* 4l &y 76. 90% , CD3 * CD56* £H
K 8. 69% .

B2 R4 EBY BB ESNE M B Z4MKIRE DC B CD86 . HLA-DR.CDS80 #1 CD83 &ix
Fig.2 Expressions of CD86, HLA-DR, CD80 and CD83 on PBMC-derived DC
in patients with EBV infection as determined by FACS

A,B: Before incubation; C,D: 48 h after incubation

3 HEXARENETEE 1 B DC-CIK 7EHIEFEHMmARE
Fig.3 Phenotypes of DC-CIK cells of No. 1 patient before and after co-culture as determined by FACS

A: Before co-culture; B: 14 d after co-culture without peptide; C: 14 d after co-culture with peptide
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Fig.4 Phenotypes of DC-CIK cells of No. 1
patient before and after co-culture
*P <0.05 vs DC-CIK before co-culture

2.4 DC-CIK #m i 3k35 35976 TCRB R %09 K A ##

I LR %43 #1 DC-CIK HR35% 32 85 T k40
WL TCRB 24 A~ Z 16 i 5 IR v e, % 77 e A5 5L 55
TERERY A LA R Rk AR SRR
WY, U B, A OBCTE KO B & I A A
(I 5A )24 EBV $LJR Ik DC-CIK #:15 5% )5 , A L
MRGER B, B2 BERNRIE(E 5B); ik
EBV $UJE KA DC-CIK F: 1535 )5, 3 45 45 51
/8L TE TCRB 5. 2 005 H B TR G o F SR A ke 34, 1y
IR TR 0 7T At 56 DR M 3R 3k Y b ek 55
ZIHR(E5C),
2.5 DC-CIK Zm i@ #% IFN-y #9253k K -F

L ELISA A8 DC-CIK 4 #E IFN-y 133
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K ZERCE 6 ) s, L CIK: DC A 10: 11 43,
TFN-y 433075 G fnf BB CTK A7 ff KA DC 3L 85%
Frif i R 2, W R T RO IR DC AL 85 557 i
[(1332.6+92.38) us ( 693.42 +62.41) pg/ml,
P <0.05) ], ¥t CIK n] LU 6 far L BAK A9 DC;
A, B F KA DC AT CIK 38557, DL K fa g Jik
(1) DC FI A f7 fiF IR B89 CIK % 35, 5 i 40 o 70 1)
TFN-y 3 W 7K - G 22 B[ ( 677. 20 + 49. 21 ) s
(702.46 £57.21 ) pg/ml, P >0.05 ], ZE& LA 4%
L RUITE DC-CIK 135 b 2 b, i AT s Bk AT LA
P&/ CIK M IFN-y 953, IFN-y 950 W 2 A 41
J R Sk

E 5 DC-CIK #iE581/5 TCRB RIEHERE &
Fig.5 TCRp genealogy before and
after DC-CIK co-culture
A: Before co-culture; B: After co-culture without peptide;

C: After DC-CIK co-culture with peptide
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IFk
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6 AE4EALE ] DC-CIK 355 8i/5 L& & IFN-y A7k F
Fig.6 IFN-vy levels in supernatants in different groups
before and after DC-CIK co-culture at different cell ratios
"P<0.05, ""P<0.01 vs other groups

3 3t it

FE A5 bR 2L 440 L 4 R S — ™ i A RS A A O
JERAE, 5 EBV B HIEXR wiE R, H
I JCA RS 0I6 YT, T AR SR IS [R] P s A 3 A
FET-U S RN EBV BRI S 9 CTL 42
H AT 2 B A0 5% 73k, W FH T EBV i
JERYLAH G i g FAS A T &0 . (FU2 CTL 40
PRAME SR ] 4 L — M s B M Y CTL 1 5 5 %2
3 ~ ARS BRI, INFE) 3 ~ 4 JR, A0 gD AN RE
T LI R R B IROAT AT B0 A ST
2 Pl i T AN AE A IS EBV YL S5 PTLD B
(A A ] I B AZ 0 R A SR 5, FEAR SRR 3R DC,
48 EBV PR ; RIBHARSMR CIK 7350 i (8] Y
KIS IR R LA DC-CIK 1677 EBV JEL A G5 R
) 240 L B 2 VT T T i

DC 1E AR N ME—RETE AL T 46 T 41 i A4 H i 4
SR S A % A= ) S g A R0 R e R B i AR
PR AR E I R R B DC R H R A IR S R
DC Wy e i e, 3 3% DC 40 M R+ 41 5 02
GM-CSF 1 1L-4 . 4 i B 7 04 e A0 LA B 40 it PR -7 o
A BB RIFUF X DC B S BA EE A M, A
WF5E LA EBV J&YLE PTLD H 3% (19 40 J 1 204 4% 41
Ji A 40 O Sk Y, 48 3 GM-CSF 1 000 1U/ml . IL4
1 000 TU/mUfIl3 K5 375 , ITA TNF-o 1 000 TU/ml
IFN-a 1 000 IU/ml 1L-6 10 ng/ml . PGE2 1 pwm/ml,
IL-18 10 ng/ml 53 DC, RE#% A ORI DC 1 531k
gtk ff DC AYTE s 2 A HLA-DR * CD86 * 3
K EEFERIIY 12. 5% H9ME] 91. 17% . CIK i %
TREA T 4 2 i br i ( CD3 ), A NK 4i i 3 i
Frai( CD56 ), M HEA T 7k B 248 i 0 F0 988 355 1
NK 20 fYIE MHC BR &4 288 A 45 50", DC 41
R CIK 4 A 9 355 5% 1T el iRg fi I gk DC 4
JOEE B AL BE, RV A9 HLA- [ B{ HLA- 11 43 745
A T DC il R, Ak — P E SRR T
Ik L8 240 A e e i B vy IR Sl . Y DC H
By Al 30 155 7K 8 TL-2  TL-12 1 TFN-o %5 40 i [
+, IS CIK A% 57 f5 T 48 w5 CIK A 3G 51 1%
PEFNA M EEVE o

T BRASEES A EBV YL 40 M B K fe E
Y, ABFFE I T EBV AHOCHPUEIK LMP2 , iX £
PURMOZE X 280 HLA 43 BURR A PR IK, A FE T
i L HLA 435, 30 T AN B HLA 3 BUAS[R]
PUM BT I BROAS [R) A B Ao AS F 5 b ol TR
EBV $it IRk DC 40 i b AT $2 52, AT LU
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U EBV UK T bk EL 0B e . SCEGESE, LA
g A B faf B0 B K Y DC 43 513 CIK 41 i 1
B, R AN H A 22 5 {2 IFN-y 153 I 7KF-
A EW 2SR X2 B R PR S

ZAONE 2 LR S 1 R 4 v A M S TR YT A
PRUE . A 5 07 FH 22 Fh 40 i DX 7 72 (R Ah 9 38 CIK
YA TL-7 AEAERE T 4 M 9 BB Ae E FOR RS g il
TR E —EE, 3 BT T 40 i B il 3R 38
AHEEE 115 A LURIE PHA 36 46 B9 408 1 T
AT, FEOR AL RS B AR WA, J2 E NK 40
JHL K5 5 A3 0 40 L TR 38 i NK 200 ) 200 R 7 0
P TL-2 R TL-12 X CIK 4HAEA {23551 , HIL-12
AEAHT CIK 4 B 2 A /50 LA 8 % % 08 1 1k e &
AR CD56 * i 72,

AT IR 2 B3 M+ 40 A A G EBV B
F PTLD &, b a4 E 744k DC K& CIK
ARG R DA AR 37 0 S Ml 2 7 AR R Rk v
FEARESER RN . S IR AR N T —
SR SR DT . 7E DC B IE R b, A SR B
48 h BEFE TGS AE G A FH AP 4 B PR o9 i
fitlt b, PRy i %5 55 B DCo X TAE SR SM
DC7~9dry¥saEir%. 7& CIK 4y ss s I,
K 14 d 55370 0L T AR AR R R TR A
. SEERUESE, 545 38 DC-CIK 44l i,
4% EBV HUERZH 9 DC-CIK 4 IFN-y 20 MRE 1A
PR =, ARAT A0 8007 20 L LA P e St Ak
P EL R, % DC-CIK #2315 53:45 28 TCRB 1Y
24 A GRGEIE R I e BT 20 BT, 15 3% i e 24 5t 5
SO BRI SR AR — 0 R A iR M IR AR
P LR O R e R I, SR R SRR B T 4 M 2
A e BRI AR AR, R R SN o B B SR S A B
BERON ANME AR AL AT e . DA SEg02s Bk A I R
PRAMIEREFR DC-CIK AR =5 CIK 1 g 2% 43 17 1 44
BT AT SRR
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