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Selective Expansion of Natural Killer Cells from Peripheral Blood
Mononuclear Cells by K562 Cell Line and IL-2
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Background: Several attempts have been made to expand human NK cells from peripheral blood
mononuclear cells (PBMCs). This study examined the selective expansion of NK cells using interleukin
2 (IL-2) plus the K562 cell line, the expression of the NK cell receptors, and the cytotoxic activity.
Methods: The PBMCs from seven healthy volunteers were cultured in a medium containing the IL-2 plus
the K562 cell line for 14 days. The expression of the activating and inhibitory receptors on the resting NK
cells and the 72 hr-expanded NK cells were analyzed. A flow cytometric cytotoxic assay was used to
determined the killing activity of the non-expanded NK cells and the 7 day-expanded NK cells against the
K562 target cells.

Results: The NK cells from PBMCs expanded 4.5-fold after 7 days, and contained 56.5% CD3-CD56+ cells.
The IL-2 or IL-2 plus K562 increased the expression levels of CD158b (MFI, mean florescence intensity),
CD158el/e2 (MFI), and NKp44 (MFI), while it decreased the expression levels of NKp30 (%), CD16 (MFI),
and 2B4 (MFI). The non-expanded NK cells lysed 9.0% and 27.6% of the K562 target cells in the 1 : 1
and 5 : 1 effector and target ratio, respectively, and the 7-day expanded NK cells lysed 36.9% and 57.2%
of the K562 target cells, respectively.

Conclusion: The selective expansion of CD3-CD56+ NK cells occurred only during 7 days of culture. IL-2
or IL-2 plus the K562 cells altered the expression of various activating and inhibitory receptors of NK cells,
and the cytotoxicity of the expanded NK cells was higher than in the non-expanded cells. (Korean J Hematol
2006,41:8-15.)
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1. K562 MIZ3 FH|

K562 A 255 v shF &l RPMI-1 640 ] #] o
50U penicillin-streptomycin, 10% fetal bovine serum (FBS)
£ H7kste] 37°C, 5% CO, Wi F7elA] v ek &, b
o ZheX Z A7) (Gammacell 3000 Elan, Nordion MDS,
Ottawa, Canada) 2 50GyE ZAF3F & feeder cell2 ©]
&3t

2. IxEW NK MES X

1) K562M| 39t IL-2E 0188 HHYR: 34 44 <1 77
o2 7Y &gy HE A@dd BRI YL 40~
50mL ] & 3 &, Ficoll-Hypaque (Lymphoprep ™, Ny-
comed, Oslo, Norway)< ©| &3 H| 3 g3y o=z a3l
T2 Egslgr}t. o] @3l = Dulbecco’s phosphate
buffered saline (PBS) 2.2 3FH A% 2 50U penicillin-
streptomycin, 10% FBS7} 7} Cellgro SCGM H) A
(CellGenix, Freiburg, Germany)Z ©| &3] 24 well
plated] 1X10°/mLiwellS& ¥ F, o] 7]o] ghupio] %
AFE K562 Al EF2 1X10°/mL/well 2 F=7}8ke] 37°C,
5% CO, vl 71 el A v Fahsivh. mek, wjeF wij=]ol
IL-2 (500IU/mL)E A7}ttt vk e nf 24 & &
3o g HA mA sk

2) IL-2 BHS HYQR: thx=ar o 2 o] 8-317] fleiA 4
71 oﬂ 71ed T W feeder cellZ o] &g K562

| @, IL-2%F FLahA 5001U/mL
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Fig. 1. The change of CD158b expression on
gated CD3- CD56+ NK cells in response to
IL-2 alone and IL-2 plus K562 cell line. Re-
presentative data using PE-labeled CD 158b
was shown. The increased expression was obs-
erved for CD 158b receptors, indicating that
IL-2 alone (B) and IL2+K562 (C) induce up-
regulation of CD158b compared to uncultured
cells (A).
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EA B2A-& SPSS 12.0 (SPSS for windows, Chicago,
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9], 1.3~2.6X10" /L) 3L, FAZEA 7S o] &5}
HEZ T JAel|A] 53 CD3-CD56+ A E 2] H| &9
FHHE 169% (9, 13.1~30.6%) At o] 52 K562
MEF IL-2E o] &l wFaton, v & 34, 7
2], 10Y, 1390 33k A $9} CD3-CDS6+ A &

O

9] H]&E Table 13 29th NK A= ok 39 5] 9}
75 0= 2zt 12u) 9 454 ZEE YA N, Wk 10
oA o} 13°Wﬁoﬂt— 0.681 9} 048} 2 93] AE 47}
Zh228k9 3, mek CD3-CD56+ Al E9] v &= 3U | 9}

19 oﬂ»t— 7474 212%, 56.5%% EobATH ), o] % ik
1047 9 132 Aol = 22 17.1%, 8.8% 2 SrolA] WA
o o]} FEHA esith

2. NK MZO0A 43t 2 ARy A2 =M

Wl A NK A E9} L2 o2 vjoks NK A 22
H w BA4819S w CD158b (MFI), CD158el/e2 (MFI),
NKp30 (% expression), NKp46 (% expression), NKp44
(MFD), CD16 (MFID), 2B4 (MFI) 52| %3 J=7} &
AR Z froldk ato] & Hom(P<0.05), M A
NK Al E9} K5625 &8-3F [L-2% 2 viekd NK A
X AboldlE= CDI158b (MFI), CD158el/e2 (MFI), NKp
30 (% expression), CD16 (MFI), 2B4 (MFI) 52| g
A7} §93 ol HATHP<0.05).
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A L5 A A3 29 xd o hd o
A E2lE NK A ZE vl v x| o] A] 244 7F nj
TH] g NK Al Z(5Z A NK A E)9} K625 2
L2902 743t v dste] SZo] o] Fo]z] NK A
(TFE NK AlZ)E ZHR7|AER o] &3k L, K562

AEFE EAAER ALgelolA] FAEEA7E of
gatel BAstdTh ¥4 A B3] A X PLYYE

I HAE Al 5% ol = o -2

o] T v NK A| 27} 2o}
ATt Z=Z A NK A ZEol|A] K562 A FEFo] T3t Al
E5 AT FaZIMES BAME v &l 1:19)
A9 FAAE K2 N EF)Y PI FAHES Ht
9.0% (7.3% & 10.7%) 5 HQoH, 5: 12| v &M=
Bt 27.6% (24.7% & 30.4%)ZS R H(Fig. 2). 743t

TEENK AE AEE 5 FarIAES #4
Alze] v gol 1:18 3% ERAEL 79 Pl ¢4

Table 1. Median cell count, percentage of CD3-CD56+ cells, and fold expansion rate from peripheral blood mononuclear
cells of seven donors. The cells were cultured in IL-2 (500U/mL) and irradiated K562 cell line as a feeder cell

Day 0 3" 7" 10" 13"

Cell count (x107/yL)(range) 2.0 (1.3~2.6) 2.3 (0.5~3.9) 3.0 (1.8~6.0) 1.9 (05~4.8) 1.9 (0.6~3.6)
CD3-CD56+cell% (range) 16.9 (13.1~30.6) 21.2 (15.3~29.1) 56.5 (38.7~66.4) 17.1 (1.2~22.0) 8.8 (3.0~20.0)
Expansion rate (range) 0.0 1.2 (0.6~3.0) 5 (2.5~10.0) 0.6 (0.1~1.7) 0.4 (0.2~1.5)
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Fig. 2. Flow cytometric measurement of NK cytotoxicity using staining with FITC-congugated anti-CD45 and side
scatter profiles to identify different cell populations and uptake of propidium iodide (Pl) to detect cell death. Target cells
and effectors (1 : 5) incubated for 4 hrs, are identified by region 1 (R1) and region 2 (R2) repectively. Percentages of dead
cells in different regions are calculated from histograms showing Pl uptake as measured by the intensity of fluorescence.

Table 2. The change of activating and inhibitory natural killer cell receptors when lymphocytes are treated with IL-2 alone

or IL-2 with irradiated K562 cell line as feeder cell

rd rd
Day 0 Day 3" IL-2 alone Day 3" IL-2+k562 P value

%2 MFIP) %°) MFI® %¢) MEI (<0.05)
CD158a 26.1+17.5 53.5+26.2 27.7+17.0 77.4+33.9 28.5+18.1 80.4+31.0 —
CD158b 51.1x23.1 91.3x17.5 49.6+15.3 153.7+48.5 471174 133.5+47.7 b/d, b/f
CD158e1/e2 16.1£9.3 65.2+41.9 16.3£9.6 127.0+73.4 17.3£9.5 128.2+66.0 b/d, b/f
CD85j 38.7x15.5 21.2x11.2 458+21.5 21.3£7.2 443+£17.6 22.1+£94 —
CD9%4 69.6+5.9 24.0+4.6 68.0+12.8 21.6+5.52 67.5+14.3 23.4+5.7 —
NKG2A 35.0x18.5 60.5+8.4 33.1+20.1 57.3x27.3 35.2+21.2 62.4+30.6 —
NKG2D 89.7+8.9 21.4+9.3 88.7+14.0 21.8+4.8 75.9+19.9 24.8+16.3 —
NKp30 25.7x15.5 12.7+x2.1 9.2+7.8 12.6+x2.5 10.1£7.4 12.9+48 alc, ale
NKp46 49.0+21.7 26.5+13.1 73.9+20.0 34.9+21.7 70.3+22.2 34.8+£23.7 alc
NKp44 25+£2.2 8.2+£2.4 1.9+x14 13.4+x4.5 3.1£3.3 9.5+4.6 b/d
CD16 96.4+2.7 443.3+185.0 96.7+4.1 256.4+168.2 92.3+9.5 233.1£146.6 b/d, b/f
2B4 98.6+x1.5 48.1+8.2 96.6+4.8 35.3+5.1 91.3+18.3 38.9+8.2 b/d, b/f
Abbreviation: MFI, mean fluorescence intensity.
L I 36.9% (33.8% & 39.9%)5 Hx, 5: 19
AS$E B 572% (574% & 57.0%)2 HAA, ZZH il &
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