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[ Abstract ] Objective: To investigate the effect of IL-27 on the proliferation and ecytotoxicity of cytokine induced killer
( CIK ) cells derived from human peripheral blood mononuclear cells ( PBMC ). Methods: Monocytes were purified from
PBMCs obtained from healthy adults. After being challenged with interferon-y ( IFN-y ) and anti-human CD3, the cells
were radomly divided into six groups by different stimulating factors: A group ( IL-2:1 000 U/ml ), B group ( IL-2:
1 000 U/ml, 1L-27:20 ng/ml ), C group ( IL-2:1 000 U/ml, IL27:10 ng/ml ), D group ( IL-2:500 U/ml, 1L-27:
10 ng/ml ), E group ( IL-2:1 000 U/ml, IL-27:5 ng/ml ), and F group ( IL-2:1000 U/ml, IL-27:40 ng/ml ). The mor-
phology of the CIK cells in different groups were evaluated by inverted microscopy. The proportion of CIK cells respective-
ly expressing CD3 *CD356 * and CD8 * were analyzed by fluorescence activating cell sorter ( FACS ) on days 7 , 9, 11 and

13 after treatments. The number of attached cells was counted by a computer-based cell counter. The cytotoxicity of CIK
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cells was determined by MTS test. Results: Compared with A, B and C groups, D group had significantly higher propor-
tions of CD3 " CD56" CIK cells ([ 66.57 £2.44 1% wvs [ 60.03 +1.75 %, [ 55.51 +0.03 %, and [ 56.07 =
0.83 1% ; P<0.05) and CD8" CIK cells ([ 81.67 £1.97 1% ws [ 70.30 +2.67 1%, [ 74.92 +2.47 1%, and
[74.43 £1.90 1% ; P <0.05 ), and significantly higher index of cell expansion to culture median (4 811.87 +23.07 vs
3257.73 £91.97, 3790.92 +64.49, 4 009.85 +43.08; P <0.05) on day 11 after treatments. The highest effector to
target cell ratio on day 11 in D group was 40: 1 with a cytotoxicity rate of ( 76.71 +£2.21 )% which was significantly higher

than that in groups A, B, and C. Conclusion: In vitro, IL-27 is capable of significantly enhancing the proliferation and

cytotoxicity of CIK cells in a time-dependent manner and the optimal time of incubation seems to be 11 days.
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Fig. 1 Effect of IL-27 on morphology of CIK cells derived from PBMC( 7 d )( x200 )
A: A group ( control ) 1 000 U/ml IL-2; B: B group, 1 000 U/ml IL-2 +20 ng/ml 1L-27;
C: C group, 1 000 U/ml IL-2 + 10 ng/ml IL-27; D: D group, 500 U/ml IL-2 + 10 ng/ml IL-27;
E: E group, 1 000 U/ml IL-2 +5 ng/ml IL-27; F: F group, 1 000 U/ml IL-2 +40 ng/ml
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Fig. 2 Effect of IL-27 on morphology of CIK cells derived from PBMC( 11 d )( x200 )
A: A group ( control ) 1 000 U/ml IL-2; B: B group, 1 000 U/ml IL-2 +20 ng/ml 1L-27;
C: C group, 1000 U/ml IL-2 + 10 ng/ml IL-27; D: D group, 500 U/ml IL-2 + 10 ng/ml IL-27;
E: E group, 1 000 U/ml IL-2 +5 ng/ml IL-27; F: F group, 1 000 U/ml IL-2 +40 ng/ml
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Fig. 3 Expressions of CD3* CD56 " T cells in CIK cells
from different groups on the 7th, 9th, 11th and 13th day
* P <0. 05 vs other day between same group,
2P <0.05 vs A group
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Fig.5 The proliferation curves of CIK cells in different groups

*P <0.05 vs control ( A ) group
3 i it

e IR ¢ B IES2, CIK 4087 2
RUIR YT AR IR 1 BT v B B B i
2 AR s 2R G AR A R A K T A B
ZRBITRCR . CIK 40 AT 75 ZAR I8 B AN Rl 1Yy
B I REIR S B M AIRT P AL o Niu 2554
i, CIK Zi IR A AL y7 nT Bk 41 4 g 300 0 4 b 3
B AEAE IR SR A, 4 R AR T T, L2
AIGEE T 40 A A 1G5 R A4k, B R TR S CTL
FTNK 20 i 2% 35 28 L 25 R 0k i 45 20 it 7 M
R, H AT T CIK 40 A 9 5 B 55 5%, Salcedo
Al 0IGES 1127 BE 4 TIL-2 A S@ 42 9% 45 CTL fil NK
YA i = A= TFN-y . TNF-o 55 4 Jif PR 5T i 5 K 1 e

B deg /E . Wojno S YA 1L-27 W] 3 5k
STAT3 15538 B&AMHI 1L-2 509 Treg 4HH 531K, M
T 42 i H e e e v vk

801 #*
-5 A group

~&— B group

:_E X 4 C group

S 70 -- /i
g D group *

£ ot *

=) =

=]

2 s

L=
10:1 20:1 40:1

6 TENEBELAT& 4 CIK MAExt K562 M35 N
Fig.6 The cytoxicty of CIK cells from different groups
of the different effector target ratio to K562 cells
" P <0.05 vs other group

CIK 20t Hf ) 50 A 473 D i 2 ek 4 e 2 4
RITIOCHE, EHHFR S =R, ARSIk AR
[l B IL-27 A AR EE IL-2 555% CIK 4 ff, AR
e (5 A 2% WA AR I S5 5 B F 240 i B 4K
b ATRE S R EE 1L-27 ] CIK 20 M3 58 AH G, T
PR T IR S52 5, R B C.D 4L AIE # X} HE 21
A A WA R T TL-27 AR A% CIK 20 %
REFAUFEIRMNFE M o 30 L 30 X A0 B ARAG I £ 127
A CD3 * CD56 * T.CD8 * T 4l HM: R AR, 5
HME KB, IL-27 Al {2 #E CIK 403458, H T
11 d B IR e A 30 5 (ELE: CIK 40 i 5% 3 ) (] 15 44
S fE S IAE R IEAH G, fFERA CIK 20 i 3% 5% 1) 8] 1) &
e, WLER 2] 20 A ) T 285 20 7 28 40 A0 T A /)N , 20 B 45
B8/ 0 . R — A R, CIK 4™ 3 i 3 22
K2 TL-2 FIdt CD3 Fpp A [A] ) 35 5 1E 7 A A1
MK EL G5 . SR TP CD3 BAYLXT CIK 4i g 3
B B LI PR 4 L B LAAE CIK 20 5 5 15 39540
W1, A CD3 BT, I GE AE IR AL 1 ~
2 do RSS2 R AR 0% 4 iR T
IL-27 FIL-2. A AF5E "2 A, .27 78 CD8 ™ T 4
i G g2 7 25 v e ¥ S BRI AE L CIK 41 i 34 7 b
R EERIE TR CD4* CD8 " T 2 i, 7 523645
AR AR 1L-27 PRIE] TL-2 XF CIK 2 e 52
HTE R E A

SEISHE— BRI B 1SR 11 d B9 D 4H CIK 20 i
A 8 7 38 B R A K F-, UESE TL-27 A4 & CIK



+ 152 -

o [ fosd A WA T 4 2014 4 4 H L21(2)

A R T I3 s S A | TR IE S, S e AN i
B 55 A I B S T AH DG, B AR, 4 ) B s
AR R X R i e R 05 . SR B ARG,
CIK 4 L g 25 10 06 1 = 2248 T CD3 * CD56 * T itk
B R ek . BTG ALY CD3 Y CDS6 " T ik EL
AR RAS 2 RUE T A il R 4R CD3 * CD56* T 4f
Jt T2 2 EOR VR TR S A CD4 CD8 * T il i, [F]
IF 23000 40 M B A 8 K R TE L A
G L TL-27 WIES CD8 T T 40 A HAG b
RS PE CTL 415, % 40 M — Rl S5k T 40
JEL X S S T s 20 B S B R R . Ik
Hh,IL-27 jd ik STATL-5 15 538 B% v 5 5 CD8 " T 4
S, AR R 2 TPN-y 254 e 715, et
SELFH TL-27 IR E CIK 40 M i B g v e, ]
fE5 CD3*CD56* T #H i .CD8 " T 4 Jfd /&5 3R 35 % V)
*ﬁa‘éo

B ARG EE R FEAR SN SE G, /N i
1L-27 B4 IL-2 A B 25 CIK 4 A Y 34 5 6 )
A3 77, TRV 45 J 20 B 5 R A eI A7) o 20 A
T RBBEEVE o AE S — 0BT 0BT i 98 2 i 1R
1127 W T CIK 4 fL AR 435 576 F T CIK 48
WAL R L — 24 N,

[ &% ik ]

[1] Liu LH, Wang SJ, Shan BE, et al. IL-27-mediated activation of
natural killer cells and inflammation produced antitumor effects for
human esophageal carcinoma cells [ J]. Scand J Immunol, 2008,
68(1):22-29.

[2] Hall AO, Silver JS, Hunter CA. The Immunobiology of I11-27
[J]. Adv Immunol, 2012, 115(1): 144.

[3] Yoshimoto T, Morishima N, Mizoguchi I, et al. Antiproliferative
activity of IL-27 on melanoma [ J ]. J Immunol, 2008, 180( 10 ):
6527-6535.

[4] Murugaiyan G, Saha B. 1127 in tumor immunity and immunother-
apy [ J 1. Trends Mol Med, 2013, 19( 2 ):108-116.

[5] OnikiS, Nagai H, Horikawa T, et al. Interleukin-23 and inter-

leukin-27 exert quite different antitumor and vaccine effects on

poorly immunogenic melanoma [ J ]. Cancer Res, 2006, 15( 12 ):
6395-6404.

[6] Urbanska K, Lanitis E, Poussin M, et al. A universal strategy for
adoptive immunotherapy of cancer through use of a novel T-cell an-
tigen receptor [ J ]. Cancer Res, 2012, 72( 1 ): 1844-1852.

[7]1 Jin CG, Chen XQ, Li J, et al. Moderating effects and mainte-
nance of lung cancer cellular immune functions by CIK cell therapy
[ J]. Asian Pac J Cancer Prev, 2013, 14( 6 ):3587-3592.

[8] Niu Q, Wang W, Li Y, et al. Cord blood-derived cytokine-in-
duced killer cells biotherapy combined with second-line chemother-
apy in the treatment of advanced solid malignancies [ J ]. Int Im-
munopharmacol,, 2011, 1 1(4): 449456.

[9] Salcedo R, Hixon JA, Stauffer JK, et al. Immunologic and thera-
peutic synergy of IL-27 and IL-2: Enhancement of T cell sensitiza-
tion, tumor-specific CTL reactivity and complete regression of dis-
seminated neuroblastoma metastases in the liver and bone marrow
[J]. J Immunol, 2009, 182(7): 4328-4338.

[ 10 ] Olioso P, Giancola R, Di Riti M, et al. Immunotherapy with cyto-
kine induced killer cells in solid and hematopoietic tumours: A pi-
lot clinical trial [ J ]. Hematol Oncol, 2009, 27( 3 ):130-139.

[11] Wojno ED, Hosken N, Stumhofer JS, et al. A role for IL-27 in
limiting T regulatory cell populations [ J ]. J Immunol, 2011, 187
(1):266-273.

[ 12 ] Villarino AV, Stumhofer JS, Saris CJ, et al. IL-27 limits IL-2 pro-
duction during Thl differentiation [ J ]. J Tmmunol, 2006, 176
(1):237-247.

[ 13 ] Hibbert L, Pflanz S, De Waal Malefyt R, et al. IL-27 and IFN-al-
pha signal via Statl and Stat3 and induce T-Bet and IL-12R beta2
in naive T cells [ J ]. J Interferon Cytokine Res, 2003, 23( 9 ):
513-522.

[ 14 ] Powell DJ Jr, Dudley ME, Robbins PF, et al. Transition of late-
stage effector T cells to CD27 * CD28 * tumor-reactive effector mem-
ory T cells in humans after adoptive cell transfer therapy [ J 1.
Blood, 2005, 105( 1 ): 241-250.

[ 15 ] Sekar D, Hahn C, Briine B, et al. Apoptotic tumor cells induce
IL-27 release from human DCs to activate Treg cells that express
CD69 and attenuate cytotoxicity [ J ]. Eur J Immunol, 2012, 42
(6): 1585-1598.

[ KFsEHE] 2013 -11-10
[ AXHmE] by, wiga

[ @B ] 2014 -02 -25

PPLAICSIC R S S G S R SIS S S R R S A R A R S i B S R S T S S i S R S S S S e R S i B A R S B S

&
%(?ﬂﬂ@i%w

e

3
& )kw Ay kw T |
:

G T, Ty T, T, I, Ty T, ey Ty Ty Ty K, Ty Ty ey e, Fy Ty Iy e, Ty Ty ey e, Fy Sy Iy e, Sy Iy Ty e, Sy Ty Ty T, S, Ty ey e ey Fy I D



