Using Impedance-Based Approaches for Measuring Cell-Mediated

Cytotoxicity and Antibody-Dependent Cell-Mediated Cytotoxicity (ADCC)
Leyna Zhao, Ph.D. ACEA Biosciences Inc. San Diego, California. USA

Biosciences, Inc.

[ BN e il = W .o W - | 4PN N &9 N |
[ N | N BN W u '_-l-ll“

The most common method for measuring cell Dynamic IV
mediated cytotoxicity is the release assay based on
the loss of target cell membrane integrity. Within A . B A . B N
up to 4 hours following effector cell addition 42- 15 (K] <70, @m2h 39 161 - )
. . . . . . > wu ] —08:1 —_ 7 e
resulting in target cell lysis, either the radioactive g | — 151(0AC) Add ’“N\"( g 60 - ;:: 5 » S 0 ma .
. 0 £q | = | L) §
release from target cells pre-labeled with 09— Noeflector S0 = 27— noeflector [ 08h -
. . . 35 34 —Noeffector e 40 4 8 Add mNK o 38 - g12h -
Chromium-51 or Indium-111 is measured, or the 25 330 g 15 R 5 e
. > 2 D oU - = Nt ue )
release of naturally occurring substances, such as S . g o X ° 15 =
: | g <Y 5 — g
lactate dehydrogenase (LDH), into the culture 0;- S 10 Z 05- E 4 ﬁ
5 o o
medium is assayed. Release of these substances .. 0 ol o g 5. j
thus serves as an indirect measure of the extent of 0 5 10 15 20 25 30 35 40 45 50 no effector  YAC (E/T:15/1)  mNK (E/T:15/1) 20 22 24 26 28 %0 % j“ 36{_ 3i 4“‘42 W 46 48 50 52 o4 4, | Moeflector 4:1 8:1 16:1
cell damage due to effector cell-mediated target cell C C 2 5D ET
lysis. Alternative endpoint methods also include 12 b1 .
flow cytometry, enzyme-linked immunosorbent S 4 1 NK 92 + = :j’;
4, | @ S w 70 1
assay-based  granzyme  measurement, and 8 1-? \ 3 2 e
. . - — 11 > 50
morphometric analyses by microscopy. 208 - . 2
£ 06 - ¢ 30 4
204 - g
Here we describe an impedance-based real-time : | 02 - 8 104
abel-free method that can automated capture the _ — _ _ O+ T T T N
ineti fth I diated tibodv-d dent Fig 1. (A) Dynamic monitoring of NK cell-mediated cytolysis of NIH 3T3 cells. Mnk cells or YAC 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 froctor
(INELICS O €ce me. lated or antibody-dependen (negative control) cells were added to each well in triplicate. (B) Time-dependent cytolytic Time (in hour) ET
cell mediated cytolysis (ADCC) of the target cancer activity of mNK cells. The cytolytic activity at a given time point was calculated and presented : — : — :
: : : . . . L . Fig 2. (A) Quantitative measurement of cytolytic activity of mNK cells on NIH 3T3 target cells. (B) Time-
cells. To determine if cell-mediated cytotoxicity as the percentage of cytolysis (C) The morphological examination of cytolysis by mNK cells. (D) , e , , T _
. . . . ! The xCELLigence RTCA SP system in a conventional tissue culture incubator dependent cytolytic activity of mNK cells at different E/T ratios. (C) Quantitative measurement of cytolytic
and specifically ADCC, can be investigated using an ' activity of NK92 cells on MCF7 target cells. (D) Time-dependent cytolytic activity of NK92 cells at different E/T
impedance-based  xCELLigence  system, the ratios.

response of tumor cells (as target cells) to natural
killer (NK) cell activity (as effector cells), in the

:

presence or absence of immunoglobulin G isotype- S T T
SpeCifiC antlbOdy, WaS measured. |mp0rtant|y, it iS 294 .............. A 120 B
L . . U SO 10 SO NS SR — 1 mNK92(E/T:15/1 _ ,
shown that the addition of NK cells in suspension, S SIS =" W MNKEETA9A)
3 o 100 - < 60 -
over a monolayer of adherent tumor cells, does not [ % 50
. §1-42 o 80 %‘
produce impedance changes, because the NK cells N I R Y, Al o 3 S 40
do not come in contact with the electronic sensor. 088 Lot g DU145 only (Control) 5 - G 30 -
: : 08 gt > — E:Tratio = 0.47:1 S 40 2 20 |
However, the secretion of perforins and granzymes ET ratio = 0.941 : z
o E:T ratio = 1.88:1 g s 10-
_ . ) 1.0 220 330 - 440 55.0 66.0 770 880 . ra IO - . 0 20 i E
by these non-adherent NK cells does activate R N M- Jovtigup et 5 $ . - N | | . n B o
caspases inducing CUMOr cell apoptosis. B U || — ETrto- 751 - | | | | | | | WHATI HTI0B0 G0 renG? MCFT | Asts  Hem | MDA OVCRA
. . B =% | — E:Tratio= 151 HT1080  H460  HepG2  MCF7  A549  Hela  NDA- MB231
Dysfunctional and dying tumor cells detach from 3 NN | E-T ratio = 3001 MB231 Target Cells
the sensor electrode, reducing the number of viable Fos b Target Cells
and adhering cells on the electrode surface. 33@ _ Fig 5. (A) The NK92-mediated cytolysis of 7 different cancer lines. The percentage of cytolysis indicated for each
Zam | line is calculated based on the Cell Index value of individual wells 8 hours after NK92 cells were added; cytolysis
. 31 — reached a maximum at that time. (B) The mNK-mediated cytolysis of 9 different cell lines. The percentage of
Overall, our results show that the impedance-base s cytolysis indicated for each line is calculated based on the Cell Index values of individual wells 12 hours after
technology is a label-free alternative to the R mNK cells were added; cytolysis reached a maximum at that time.
traditional end-point assays. The automated v e T
readouts provide direct, sensitive and specific Fig 3. (A) This plot shows data normalized to the last time point before NK cell addition. (B) SU M MARY
measurement of target cell changes both short- Same data as (A), but with non-treated control cells (red) defined as baseline. Plots were

term (hrs) and long-term (days). It allows the easy generated using RTCA Software 1.1.

quantification of the cell-mediated cytotoxicity and
evaluation of the potencies for specific antibodies.

The present study shows the feasibility for using the xCELLigence System to monitor both
NK cell-mediated tumor cell cytolysis and antibody dependent cell-mediated cytotoxicity
(ADCC) in a label-free, non-invasive manner, corroborating earlier findings by Glamann
and Hansen (2006). It was possible to show both the quantitative effect of adding
different amounts of NK92 cells, as well as the additive cytolytic effect of introducing an
NK92-dependent anti-IGF-1R monoclonal antibodly.
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