B30% HaM LR 2 2R (BB R Vol.30 Nod
20004 7 A JOURNAL OF SUN YAT-SEN UNIVERSITY (MEDICAL SCIENCES) Jul. 2009

- BRI -

S DR AL I P T S 2 s e/ 1 SR 250 2
PRk R

RFCUE, MUK, B O[HC, EWEC, B O
Rk 1 MRS ZER T L 2.2003 ZE IR 7 EHIFFTA ; 3. MBS ZEp LR
4. BB EE R BEEE BRI L, TR T 510120)

i E: [Hr)] Sl IL-2.00-7 fIL-12 AR EF SUE FH = H FAE ST R G4/ B R 24541 (CIK/NK)
AR MY I B SR, BT mAR AL CIK/NK 400 B F R SRR R BEESL . [ 535 ] R A Ficoll-Hypaque 54355 Ji I 2242 40 g 3
3R 6 4, B2 4 HI A IL-2(80 ng/mL) ., TL-7(40 ng/mL) K IL-12(40 ng/mL) M B EHF WEFHM=FFHE (IL-7 4;
IL-12 4 TL-7+10-12 44 TL-2 + IL-7 4H;10-2 + [L-12 46102 + IL-7 + IL-12 4) , 4 6 ANEE AL, 3455 21 d W3,
TEM MR FRIF IR AN 21 K, SLI0 45 20 BUAR M B AT W 2 40 A AUR: ) CD3+ CD36 + CIK 41 i & CD3- CD56* NK 4 g L.
Bl [455) BB FHFARRN IL-12 47E CIK 4IMP 1 H ) b R4 20 P B 9 (22.96 + 1.41)% , SUE FARZ I IL-2 + TL-12
LR CIK ZRMIY 3 B8] (18.58 + 0.68)%; RTHALAY CIK ZUMIY 3 Ho ) B 283K BB A SR B (8 AL S 2 B T4 1y
BT RAS ML A], IL-12 2089 NK 4089 38 b6 h (30.23 = 1.18)%,1L-2 + IL-7 ZH ) NK 4 f ™ 1Sl fil ik (29.52 +
0.89)%, [%Hi&) B IL-12.00-2 + IL-12 5% IL-2 + IL-7 40 #20 B FHE 3R R 1T CIK/NK U530 R ATATHY

R MR, BRETES RGN, AARGYHN,; AEETF

HESES. Q26 SCERFRIRAD: A XERE: 1672-3554(2009)04-0361-06
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Abstract: [Objective] In order to explore the optimal minor-factor culture system of CIK/NK cells by proliferating CIK/NK
cells using single-factor, bi-factor, and tri-factor combinations of 1L-2, IL-7, and IL-12. [Methods] Ficoll-Hypaque method was
used to separate cord blood mononuclear cells and divide them into 6 groups. Add single-factor, bi-factor, and tri-factor
combinations (IL-7; TL-12; IL-7 + IL-12; IE-2 + IL-7; IL-2 + IL-12; IL-2 + IL-7 + IL-12) of IL-2 (80 ng/mL), 1L-7 (40 ng/
mL), and IL-12 (40 ng/mL) and culture them in total 21 days then harvest the cells. To collect cell suspensions of each group in
culture outset and day 21 and to count the proportion of CD3* CD56* CIK cells and CD3~ CD56* NK cells with flow cytometry.
[Results} The proportion of CIK cells in single-factor culture system of IL-12 was the highest in all groups (30.23 + 1.18%). The
proportion of CIK cells in bi-factor culture system of IL-2 + IL-12 can raised to 18.58 + 0.68%. The proportion of CIK cells of the
two groups above can reach the level of that using traditional multi-factor culture methods. NK cell proportion in IL-12 was 30.23 =
1.18%, NK cell proportion in IL-2 + IL-7 can also reach to 29.52 + 0.89%. [Conclusions] It is adoptable to proliferate CIK/NK
cells using minor-factor culture system of 1L-12, IL-2 + IL-12, or IL-2 + IL-7.
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) IMDM ) ; AR ¥R /D R F 35 337 R B9 R[4 41 (3
4y 6 41, A 4-F 4, B4 6 MEEIL)WALRE
HEREFRS, TR LA IL-2(80 ng/mL)
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Table 1 Concentration of cytokines in different

experimental groups (ng/mL)

A B C D E F

IL-2 80 80 80
1L-7 40 40 40 40
IL-12 40 40 40 40
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Wk MR , ) f W IR Y v R I 4 A TS A >
95%JE 1T L AR TR 40 HAs
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One-way ANOVA Test,a=0.05,
2 4 X

2.1 &% CIK/NK a2

SLUG A R BEFREE IR (5F 21 K) 8 Olympus
6180 B BB AR, 4540 ¥4 A U, B i 440 R T TE
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21 d 335, BE TR, DB H(IL-12) 1Y
Py B, N (22.96 £ 1.41)% A H(IL-7)H
(537 + 0.68)%, WIAFREFRERR P4 il
BEE E 4 (IL-2 + IL-12) A9 (18.58 = 0.68)% ,
WA D 4 (IL-2 + TL-7) B9 (14.26 + 1.15)%#1 C 24
(IL-7 + IL-12)f4(10.53 + 0.62)%, = FHEF#MA
M F 4 (-2 + IL-7 + IL-12)CIK 40 g 99 3 b
Bk (12.75 + 0.76) % . L8 HUER , &4 AY CIK 40
B SRR, SR A B
MGEiT%£R (P<0.01), ZRERBETHER
(TL-12) AW F 35 5% (IL-2 + IL-12)CIK 40 jfd 58
FARIL Y1 ) (3R 2)

E1 FRMEMETFEEGH CIK/NK HIaEER R
Fig.1 Cell colony formation of CIK/NK cells of
different cytokines combinations

A. IL-7; B: IL-12; C. IL-7 + IL-12; D; IL2 + IL-7; E;
IL-2 + IL-12; F; IL-2 + IL-7 + IL-12; x 200

*2 AEWEETFHER CIK F1 NK 4ifa/=2

Table 2 Yielding counts of CIK/NK cells of different cytokines combinations (x+s,n=6)
CELL Day 0 group A group B group C group D group E group F
1L-7 1L-12 IL-7 + [L-12 1L-2 + IL-7 IL-2 +1L-12  TL-2 + IL-7 + IL-12
CD3-CD56*  8.81 +1.67 3.88+0.53  30.23 + 1.1899 10.96 + 1.18 29.52 +0.89Y?  13.75 £ 0.7319 9.18 £0.23

NK Cells(%)
CD3*CD56* 0.50 £ 0.18 5.37 + 0.6809 22.96 + 1.4199  10.53 + 0.62Y9  14.26 + 1.159¥  18.58 + 0.68"? 12.75 + 0.76"

CIK Cells(%)

Total (%) 931+1.77  925+045 53.19+ 17199 21.50 = 114" 43,77 £ 1.9399 3233 £0.35"  21.93 +0.85"

1) P < 0.01 vs. culture outset in corresponding cells; 2) P < 0.01 »s. Group A, C, E, Fin corresponding cells; 3) P < 0.01 vs. Group A, B,

C, E in cowresponding cells; 4) P < 0.01 vs. Group A, B, D, E in corresponding cells; 5) P < 0.01 vs. other groups in corresponding cells.

2.3 &4 CD3- CD56* NK 4 i py 318 tb 4
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(IL-2 + IL-7)89(29.52 + 0.89)% , H¥ M E 24 (IL-
2+ IL-12) 8 (13.75 = 0.73)%F1 C 4 (IL-7 + IL-

12)09(10.96 + 1.18)%, =K FHFIERHN F4H
(TL-2 + IL-7 + IL-12)NK 4P 38 ok (9.18
+0.23)%, LA B, BT A HAL-7) Y )
L3 SRR AR L AN, ELAR 4520 B9 NK 20 o il 2y
R RIS . B A (IL-12) D 4H(IL-2 + IL-7) 70
E 4 (IL-2 + IL-12) 3 38 o /-3 5 35 35 0l A
BEGI%ER(P<0.01), HRERBEHERTFIESR
(IL-12) FIRUE T 55 9% (1.2 + IL-7)NK 408 AE 3%
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CIK 40 f 2 — B ORIR T I VR T 40 Wi 3F NK
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Yielding counts of CIK/NK cells of different cytokines combinations (%« s, n=6)
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2 AEHRETAGH CIK/NK 4= b
Fig.2 Comparison of yielding counts of CIK/NK cells of
different cytokines combination

1) P < 0.01 vs. culture outset in corresponding cells; 2) P <
0.01 vs. Group A, C, E, F in comresponding cells; 3) P < 0.01 vs.
Group A, B, C, E in corresponding cells; 4) P < 0.01 vs. Group
A, B, D, E in corresponding cells; 5) P < 0.01 vs. other groups in

corresponding cells.
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Fig.3 Flow cytometry results of cell suspensions co-cultured in different cytekines combinations for 21 days
A: IL-7; B: IL-12; C; IL-7 + IL-12; D; IL-2 + IL-7; E; IL-2 + 1IL-12; F; IL-2 + IL-7 + IL-12
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BLPT, NK 4 fAER BB A e 05 40 M, 7
i~ 40 A% AE R WY LR R R B R Th AR
A, PRI, CIK/NK 20 A i 588 o7 FH 78 10 38k o g

HVRYT P EA EENE,

Schmidt®F* 1991 4F g7 B9 10-1,IL-2  IFN-
v.Anti-CD3Ab S84 R FALALHY “28L” B9 CIK
PR B CWERARZ W R E TR, &
SELLIG Ry By, — S Ath i 40 i DX T T B i 22
AT 1S CIK 4008, 40 Anti-CD28 | IL-15 IL-24




5 43 RAEVE 5. B’?ﬁﬁﬁ%%ﬂ@lﬂ?ﬁ%ﬁs@%ﬂ@/ B ARG B TR RR 365

SCF.FLT3L 4, AL R FHREFRIER SN 4
BT AR B, R SRE S R
FERTS YL RS, [ Bt R Ry 22 7 R 0 6 PR 06 15
BEFRRCR T A MR E HEREAL, BIER R AL
R /DEF CIK/NK IR SRR R 002,

RE“ZI0 ) Z H TR RN CIK 41
RIFHP HEER, HERNMEENIFR SR CIK
AR TSR AT NK U%A 3 AR AP,
R 68 7E W — 4R R A A AR R A 3 B am
CD3*CD56* CIK 40 i &2 CD3- CD56* NK 4 g,
AIINSE P W PRIER, 58 R TR 2k i T 40
MRS S B9 GVL AR A

Koehl 45 (101 B4 Ffj TL-2 ™ 3 43 3% J5 1Y) CD3-
CD56* FIR4NH , 2 J& 533 R NK 48 7] 3k
95% ~ 99%, Clemenceau 21 & PLAE#4 Y% EB %
FM B IKEAIES IL-2 SRR 2 A, 4N
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