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ABSTRACT

A series of experiments were carried out using Elotuzumab,
lenalidomide, and dexamethasone on MM.1S and H929
myeloma cell lines to test their efficacy in vitro and to develop
a flow cytometry methodology for the detection of the
SLAMF7 receptor on these cells. Elotuzumab is a humanized
monoclonal antibody that binds specifically to the SLAMF7
receptor and is normally used in conjunction with lenalidomide
and dexamethasone in the treatment of multiple myeloma.
Five experiments were run over a period of five weeks. In
these experiments, different concentrations of the test drugs
singly and in combination were incubated together with
cultures of the two cell types. An MTT assay was then used to
measure the survival rate of the cells. In addition, the efficacy
of old, frozen and fresh batches of Elotuzumab on survival
rates was also tested. Finally, the expression of SLAM 7
antibodies was compared between the two cell types using an
immunofluorescence and flow cytometric technique. Initial
runs failed to produce any significant reduction in survival
rates due to Elotuzumab, presumably due to the age of the
Elotuzumab sample being used. Use of fresh batches of
Elotuzumab yielded the effects associated with the drug which
was a reduction in cell viability. Dexamethasone, when used
alone or in combinations with the two other drugs produced
the greatest reductions in cell survival rates. Lenalidomide only
produced moderate reductions in survival rates. There was
greater SLAM 7 expression in MM.1S than in the H929 cell
types. These results indicate that Elotuzumab alone or in
combination with dexamethasone or lenalidomide is only
responsible for a small amount of myeloma cell death. Further
experiments need to be conducted to determine its efficacy in
vivo.

INTRODUCTION

The surface of myeloma cells express a protein called Signalling
Lymphocyte-Activating Molecule 7 (SLAMF7). This surface
protein is also expressed by natural killer cells. SLAMF7 is a
molecule that functions as a receptor. SLAMF7 is considered a
biomarker for myelomas because it not expressed on normal
tissue cells. Additionally, SLAMF7 is also associated with
immune cell inhibition (Guo et al., 2015).

Suppressing SLAMF7 and boosting normal immune cell
efficiency is a therapeutic approach that is used for treating
multiple myeloma patients. Treatment with the monoclonal
anti-SLAMF7 antibody Elotuzumab is one of the most popular
methods. The antibodies affect myeloma and natural killer
cells through targeting the SLAMF7 receptor protein (Palumbo
and Sonneveld, 2015). Thus, the cancerous cells are attacked
by antibodies while the normal immune cells are left intact
(Veillette and Guo, 2013). Elotuzumab may be used in
combination with dexamethasone and lenalidomide. This drug
may also be used in the treatment of relapsed multiple
myeloma (Tai and Anderson, 2011). Lenalidomide being an
immunomodulator is usually administered in combination with
the corticosteroid dexamethasone, in order to boost immune
cell activity (Weisel, 2016; Einsele and Schreder, 2016).

The number of SLAM7 surface proteins may differ with the
type of cell. Thus, the detection of their presence is important
in understanding the efficacy of anti-SLAM7 medications. The
most commonly used method for their detection is flow
cytometry. The most commonly used tests for cell survival is
the MTT (3-[4,5-dimethylthiazol-2-yl]-2,5- diphenyltetrazolium
bromide; thiazolyl blue) toxicity assay.

The aim of this study is to investigate the efficacy and success
of lenalidomide, dexamethasone, Elotuzumab and their
combinations on survival of H929 and MM.1S myeloma cells in
vitro. This study also investigates the effect of storage time of
the drugs on their efficacy. Finally, the study also aims to
detect the presence of SLAMF7 antibodies on the surface of
H929 and MM.1S cells.

Methodology (Materials and Methods)

Materials

MTT, dexamethasone and lenalidomide were purchased from
Sigma -Aldrich company Ltd (New Road, Gillingham, Dorset,
U.K.). Signaling lymphocyte activation molecule family 7
(SLAMF7) Mab was purchased from R & D systems (Abingdon,
Oxford, U.K.). Monoclonal anti-SLAMF7 antibody, control
antibody and anti-Actin antibody, the anti-mouse polyvalent
immunoglobulins (GAM)-FITC, antibody produced in goat were
purchased from Sigma-Aldrich company Ltd (New Road,
Gillingham, Dorset, U.K.). Elotuzumab was a gift from Bristol
Squibb company.
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Also, staining solution phosphate buffered saline system (PBS),
bovine serum albumin (BSA) were purchased from Sigma-
Aldrich Company.

Experiments

A total of 5 experiments to investigate the effect of
Elotuzumub, dexamethasone, lenalidomide and their
combinations on the survival of the two cell lines were done.
Each test solution was added to the wells containing the cell
lines and the final volume of medium in each well made up to
200 pL using RPMI 1640 medium. The 96 well plates were then
incubated at 37°c in a humidified incubator for 2 days and the
survival rates read.

These were conducted over a 5-week period with one
experiment being conducted per week. All experiments were
done in triplicate and survival rates recorded. The mean and
standard errors of the three survival rates were used in the
data analysis. In each experiment a control was added which
contained only the cells in their media.

Experiment 1 (Week 1)

In this experiment, Elotuzumab was added to wells containing
the two cell lines. The effect of concentration was tested for by
adding 25, 50, 100 or 200ug/ml of Elotuzumub and recording
the survival rate. The Elotuzumab used in this experiment was
an old batch (at least 2 years old).

Experiment 2 (Week 2)

In this experiment, a frozen batch culture of Elotuzumab was
employed. The experimental conditions were 25 pg/mL, 50
pg/mL and 100 pg/mL of Elotuzumab, 10mM of
dexamethasone and a combination of 10mM dexamethasone
with 100 pg/mL Elotuzumab.

Experiment 3 (Week 3)

In this experiment, a fresh batch of Elotuzumab was used.
Three concentrations of dexamethasone (0.5mM, 5mM,
50mM and 500mM), one concentration of Elotuzumab
(100pg/ml) and a combination of 500mM dexamethasone and
200pg/ml Elotuzumab were tested.

Experiment 4 (Week 4)

In this experiment, one week old (comparatively fresh)
Elotuzumab was used. The experimental conditions were
Elotuzumab concentrations of 25ug/ml, 50 pg/ml and
100ug/ml, a 10mM concentration of dexamethasone and a
combination of 100ug/ml Elotuzumab with 10mM
dexamethasone.

Experiment 5 (Week 5)

In this experiment a fresh batch of Elotuzumab was used. The
experimental conditions were 25 pg/ml, 50 pg/ml and 100
pug/ml concentrations of Elotuzumab, 10mM of lenalidomide
and a combination of 100ug/ml Elotuzumab with 10mM of
Lenalidomide.

Determination of cell survival rates
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This was done using an MTT assay. The plates were removed
from the incubator and most of the supernatant (150pul) was
removed carefully from the wells. A volume of 1ml of 5mg/ml
MTT was made up in Phosphate Buffered Saline (PBS). Then
2.5 puL MTT reagent solution was added to each well to give a
final concentration of 0.25 pg/ml. Mixing was done by
pipetting it up and down quickly.
The yellow colouration of the MTT reagent was converted into
a blue colour by enzymes of the cells when they were alive
after incubation for 4 hours at 37°c in a humidified incubator.
A volume of 25 pl was removed from each well. About 200 pl
of a solution containing 80% of DMSO and 20% of ethanol was
then added to wells.
The plates were then placed into a thermomax plate reader to
determine the intensity of blue colour formation. Absorbance
for the reader was set at 570nm.
Indirect Immunostaining of myeloma cells

A total of 5ml of MM.1S and H929 cell lines were pipetted
into vacutainer tubes from their culture flasks. These were
then spun at 1500rpm for five minutes. The supernatant was
poured out and the cells were re-suspended in a 3ml fresh
medium.
The cells were counted and adjusted to approximately
500,000/ tube. The cells were then placed into 2 test tubes and
2ml of PBS 0.1%BSA added. One tube contained the MM1S
cells while the other contained the H929 cells. The test tubes
were then spun at 1500rpm for S5minutes at 4°c. A volume 150
pL of cold PBS 0.1% BSA was then added to each test tube.
A volume of 10 pL of anti-SLAMF7 antibodies were added into
each of the test tubes containing the cells. Two control tubes
containing of 10 uL of the antibody (isotype controls) were
made. The tubes were incubated on ice for 30 minutes.
After incubation, the cells were washed with 2ml PBS 0.1% BSA
and spun at 1500 rpm for five minutes at 4°C. The supernatant
was poured out and 150 L of cold PBS 0.1% BSA added.
A volume of 20ul of GAM-FITC antibody were added into both
tubes and mixed by flicking tubes. The tubes were then
incubated on ice for 30 minutes.
Finally, 2ml PBS 0.1% BSA were added into each tube and the
tubes spun at 1500 rpm for five minutes at 4°C. The
supernatant was poured out and 0.5ml PBS 0.1% BSA was
added into both tubes.
Flow cytometric analysis
Indirect immunofluorescence flow cytometric analysis was
then performed using a Cyan 2 flow cytometer (B&D).
Results
Week 1
The survival rate at 200 pg/ml and 25 pg/ml Elotuzumab was
significantly lower than those of the control. All other
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experimental conditions did not differ significantly from the
controls.

The 25 pg/ml and 50ug/ml concentrations of Elotuzumab were
significantly different with the 50 pg/ml concentration showing
higher survival rates than the 25 pg/ml one. In fact, the 50
pug/ml  concentration had 100% survival rate which was the
same as the control. There was an overlap of the error bars
between the 50 pg/ml concentration and the control group.
This is shown in the figure below.
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Figure 1A: A bar graph showing the % survival rate of MM.1S
cells against the concentrations of Elotuzumab in week 1.
Mean and standard error of the mean (SE) for triplicate
samples are shown.

The survival rates on the H929 cell lines in this week were all at
100%, except for the 25ug/ml concentration where the
concentration was 95%. However, there was no significant
difference between this and the rest of the Elotuzumab
concentrations or the control.

The survival rates were significantly lower in MM1S cells as
compared to H929 cells at all concentrations except the
control and 50ug/ml. At this concentration, the survival rates
were both at 100%. This is shown in the figure below.

The percentage survival rates of the MM.1S and H929 cells in
week 1 are shown in figure 1 B.
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Figure 1B: A bar graph showing the % survival of MM.1S and
H929 cells against the concentrations of Elotuzumab in week 1.
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Mean and standard error of the mean (SE) for triplicate
samples are shown.

Week 2

Only at a concentration of 25 pg/ml was there a significantly
lower survival rate from the control. There was an overlap of
error bars between the survival rates at control, 50 pg/mL and
100 pg/mL Elotuzumab concentration treated cells.

However, the survival rate was not significantly lower at 50
ug/mL as compared to 100ug/mL.

There was a significant difference in the survival rate in MM1S
cells treated with Dexamethasone compared to control cells.
In addition, the survival rates in cells treated with
dexamethasone were significantly lower than the survival rates
at all concentrations of Elotuzumab.

When dexamethasone was combined with Elotuzumab the
survival rates were also significantly lower than the controls.
When compared to survival rates when Elotuzumab was used
alone the survival rates in the combination were significantly
lower than all concentrations of Elotuzumab.

However, there was no significant difference in the survival
rates of MM1S cells treated with dexamethasone alone with
those treated with an  Elotuzumab/Dexamethasone
combination. This is shown in the figure below.
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Figure 2A: A Bar graph showing the % survival of MM.1S cells
against the concentrations of Elotuzumab and dexamethasone
in week 2. Mean and standard error of the mean(SE) for
triplicate samples are shown.

The survival rates for H929 cells in experiment 2 were 100% at
all concentrations of Elotuzumab when used alone. These
survival rates did not differ significantly from each other or
from the control.

The survival rate dropped to 81% when a concentration of
10mM dexamethasone was used alone. This was significantly
lower than the survival rates when Elotuzumab was used
alone. In addition, this was significantly lower than the
controls. When a combination of dexamethasone and
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Elotuzumab was used the survival, rate was 85%. This was
significantly lower than treatments with Elotuzumab alone and
the control.

The survival rates when dexamethasone was used alone and
when it was used in combination with Elotuzumab were not
significantly different.

Survival rates between the two cell types were significantly
different at the 25 pg/ml concentration of Elotuzumab. The
rates in MM.1S were significantly lower than in H929 cells at
this Elotuzumab concentration.

When dexamethasone was used alone the survival rate in
MM.1S cells was significantly lower than the survival rate in
H929 cells. A similar picture was also seen when
dexamethasone was used in combination with Elotuzumab.
This is shown in the figure below.

Percentage survival of MM1S and H929
20 Gells against concgggration of

1000
i'tuz&ﬁ?ab dexgrtiethasgne 71
O i
AN

=
o
o

%Surviyal
U
o

7zl

d v v v +
ST I M
mvL o o o N Q°
S °

\O
Druéconcef%oration (ug/mL)(mM)

Figure 2B: The Bar graph showing the % survival of MM.1S and
H929 cells against the concentrations of Elotuzumab &
Dexamethasone in week 2. Mean and standard error of the
mean (SE) for triplicate samples are shown.

Week 3

The highest survival rate among the three dexamethasone
concentrations was at 0.5mM of dexamethasone (63%) while
the lowest was at 500mM dexamethasone (49%).

Survival rates of MM.1S cells at all concentrations of
Dexamethasone when used alone did not differ significantly
from each other. There was also a trend where the survival
rates for the MM.1S reduced as higher concentrations of
Dexamethasone were used. It dropped from 63% at 0.5Mm to
49% at 500Mm dexamethasone. All survival rates when
dexamethasone was used alone were significantly lower than
the control.

When a concentration of 100 pg/ml Elotuzumab was used
alone the survival rate was 88%. This did not differ significantly
with the control. In addition, it was significantly higher than

International Research Journal of Pharmacy and Pharmacology

2020

when dexamethasone was used alone or in combination with
it. When a combination of dexamethasone and Elotuzumab
was used the survival, rate was 55%. This was significantly
lower than the control. It was also significantly lower than
when Elotuzumab was used alone. However, this was not
significantly different from when dexamethasone was used
alone. This is shown in the figure below.

Figure 3A: The Bar graph showing the % survival of MM.1S cells
against the concentrations of Elotuzumab & Dexamethasone in
week 3. Mean and standard error of the mean (SE) for
triplicate samples are shown.

Survival rates for H929 cells were above 80%
experimental conditions during this week.

Survival rates reduced with increasing concentrations of
dexamethasone from 87.1% (0.5Mm) to 80.6% (500mM) when
it was used alone. All the survival rates when dexamethasone
was used alone were significantly lower than the controls.
However, these survival rates were not significantly different
from each other.

When Elotuzumab was used alone the survival rate for H929
cells was 98.3%. This did not differ significantly from the
control. However, it was significantly higher than all other
experimental conditions.

When dexamethasone was used in combination with
Elotuzumab the survival rate for H929 cells was 87.5%. This
was significantly lower than the control. It was also
significantly lower than when Elotuzumab was used alone.
However, it was not significantly different from the survival
rate when dexamethasone was used alone.

The survival rates for H929 cell lines were significantly higher
than those of MM1S in all experimental conditions except for
the Elotuzumab 100pg/ml concentration. This is shown in the
figure below.

Figure 3B: A bar graph showing the %survival of MM.1S and
H929 cells against the concentrations of Elotuzumab and
Dexamethasone in the third week. Mean and standard error of
the mean (SE) for triplicate samples are shown.

Week 4

Among the Elotuzumab concentrations the lowest survival rate
was observed at a concentration of 50ug/ml (52%) while the
highest was at 25ug/ml (74%). The survival rate at 50 pg/ml
was significantly lower than those at all other concentrations
of Elotuzumab. The survival rates when Elotuzumab was used
alone were significantly lower than the control.

The survival rate when a combination of Elotuzumab and
dexamethasone was used was significantly lower than when
25ug/ml or 100pg/ml of elotuzumab were used alone.
However, this survival rate was not significantly different from

in all
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the survival rate at the 50 ug/ml concentration of
Elotuzumab.

When dexamethasone was used alone the survival rate was
42%. This was significantly lower than the control. It was also
significantly lower than the 25 pg/ml and 100 pg/ml
Elotuzumab concentrations. However, this survival rate was
not significantly different from when a combination of
Elotuzumab and dexamethasone was used. This is shown in
the figure above.

Among the Elotuzumab concentrations, the lowest survival
rate was at 25ug/ml (84%) while the highest was at 100ug/ml
(89%). There was no significant difference in the survival rates
at all the concentrations of Elotuzumab. However, there was a
trend where the survival rates increased as the concentration
of Elotuzumab increased. Only the 100ug/ml Elotuzumab
concentration was not significantly lower than the control with
all other experimental conditions being significantly lower.
When dexamethasone was used alone the survival rate was
69%. It was significantly lower than the control. This survival
rate was also significantly lower than when Elotuzumab was
used alone.

When a combination of Elotuzumab and Dexamethasone was
used the survival, rate was 71%. This was significantly lower
than the control, but it did not differ from that when
dexamethasone was used alone.

The survival rates of H929 cells were significantly higher than
those of MM1S cells in all experimental conditions except the
25ug/ml Elotuzumab concentration. This is shown in the figure
below.
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Figure 4B: Bar graph showing the %survival of MM.1S and
H929 cells against the concentrations of Elotuzumab and
Dexamethasone in the fourth week experiment. Mean and
standard error of the mean (SE) for triplicate samples are
shown.
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Week 5

Among the Elotuzumab concentrations the lowest survival rate
was observed at a concentration of 50ug/ml (78%) while the
highest was shared by 25ug/ml and 50ug/ml (85%). There was
no significant  difference  among the  Elotuzumab
concentrations. However, all the survival rates when
Elotuzumab was used alone were significantly lower than the
controls.

The survival rate when a combination of Elotuzumab and
lenalidomide was used was significantly lower than when
Elotuzumab were used alone. It was also significantly lower
than the control. However, this was not significantly different
from that when lenalidomide was used alone. All experimental
survival rates were significantly lower than the control. This is
shown in the figure below.
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Figure 5A: Bar graph showing the % survival of MM1S cells
against the concentrations of Elotuzumab and Lenalidomide
fifth week. Mean and standard error of the mean (SE) for
triplicate samples are shown.

Among the Elotuzumab concentrations, the lowest was at
25ug/ml (82%) while the highest was at 100ug/ml (87%). There
was no significant difference in the rates between all the
concentrations of Elotuzumab. The survival rates in all
experimental conditions were significantly lower than the
control. The survival rate when lenalidomide was used alone or
in combination with Elotuzumab did not differ significantly.
The survival rates of H929 cells, were lower than that of MM1S
cells at 25ug/ml Elotuzumab concentration. But this was not
significant. In all other experimental conditions, it was higher.
The only significant difference in survival rates between the
two cell types was seen in the 10mM lenalidomide condition
and the Elotuzumab/lenalidomide combination. This is shown
in the figure below.
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significantly different between the weekly measurements of
the experiment (F=9.032, p<0.001).

The average value of Week 5 was significantly higher than the Figure 6A: Flow Cytometry output for MM1S Sample 2.
rest of the four previous weeks (week 5=0.669, week 1-4=
0.375-0.468 range).

Immunofluorescence staining on the flow cytometer (
MM1S cells results of immunofluorescence staining on the

flow cytometer

The total counts for the number of events detected for MM1S 2 0]
cells were 19176 and 20249 for sample 2 and 1 respectively. N
Since a total of 500000 cells were in each tube, a total of 3.8%
and 4.0% were detected. Dot plots of the data showed two
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Figure 6 B: Flow cytometry output for MM1S sample 1
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H929 cells results of immunofluorescence staining on the flow
cytometer

The total counts for the number of events detected for H929
cells were 14185 and 11626 for sample 7 and 8 respectively.
Since a total of 500000 cells were in each tube, a total of 2.8%
and 2.3% were detected. This was lesser than MM1S cells.

Dot plots from the data showed one cluster of events. The
mean FITC log (intensity) was 65.31 (sample 7) and 195.93
(sample 8). This is shown in the figures below.
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Figure 7 A: Flow cytometry output for H929 sample 7.

For MM1S fluorescence intensity was higher than the H929
because antibody staining is far to the right of the control
antibody staining.

Discussion

Multiple Myeloma continues to be a major cause of morbidity
and mortality worldwide (Ravindran et al. 2016). Therapy of
this type of cancer has included chemotherapy, radiation
therapy, surgery or bone marrow transplant. Traditional
chemotherapeutic drugs cause side effects. The use of
immunomodulation therapies reduces these serious side
effects while also helping improve the immune system.
Lenalidomide was created as an immunomodulating drug with
apoptotic properties. However, it still had some side effects.
The discovery of Elotuzumab has promising uses as an
alternative. The combination of this drug with other traditional
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therapies may improve outlooks for multiple myeloma
patients.

Elotuzumab is an immune-stimulatory mAb that is directed
against the SLAM-7 glycoprotein located on cell surfaces of
MM cells. Elotuzumab stimulates MM cell apoptosis by two
possible routes of action. It directly triggers the NK cells or
induces Antibody-dependent cell-mediated cytotoxicity (ADCC)
of the myeloma cells resulting in cell death (Kotla et al., 2009;
Lonial et al., 2015; Ma et al., 2007). MM cells are potential
drug targets for mAb therapy that promises valuable,
significant implications in treating myeloma (Collins et al.,
2013; Richardson et al.,, 2011; Bianchi, Richardson and
Anderson, 2015).

Effect of age on Elotuzumab efficacy

In experiment one (on week one) an old batch of the drug was
used. In week two a frozen batch of Elotuzumab was used. In
week 3 a fresh batch of Elotuzumab was used. However, in this
week the focus was on dexamethasone and thus only one
concentration of Elotuzumab was used. In week 4 a one week
old batch was used while in week 5 a fresh batch was used.
The efficacy varied according to how fresh the batch was.

In this experiment, the inhibitory effect of Elotuzumab on cell
survival has been very insignificant or nil in the early two trials.
Though similar findings were observed for the H929 cells in
first two trials, the survival rates for both cell types were
significantly different in both trials. This may have been due to
the use of old and frozen batches respectively.

In the first two weeks, the efficacy on MM.1S cells was
reduced. This was shown by the survival rates of majority of
the experimental conditions overlapping with the controls.
There was also a higher survival rates among the experimental
conditions than in the last two experiments. The survival rates
for H929 cells in these first two weeks remained at almost
100%.

Efficacy for MM.1S in the last two weeks was greatly
increased. Survival rates were significantly lower than the
controls and there was a dose related response to the therapy.
This was seen best for H929 cells where the survival rates were
significantly lower than the controls.

While a lot of studies have dealt with efficacy in vivo
(Gavriatopoulou et al.,, 2017; Wang et al., 2016), none has
considered the age of batch or other storage conditions. This is
important especially for biological preparations (European
Medicines Agency 2013).

The mechanism of action of Elotuzumab is NK cell dependent,
thus first it induced NK cells via ADCC and bound itself to
SLAMF7 receptor expressed on NK cells (Guo et al., 2015).
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Dexamethasone

Dexamethasone is a corticosteroid medication that is used
widely in medicine. In cancer cells, it acts either alone or
synergistically with other drugs to cause cell death. The
mechanism of cell death has been proposed as autophagy
(Laane et al., 2009). Dexamethasone can also cause cell death
using other mechanisms (Lanshakov et al,. 2016). In all
experiments where dexamethasone has been used it has
caused the most profound reduction in survival rate. This has
been true both when used alone or in combination with
Elotuzumab or Lenalidomide. And it has proved efficacious
both on MM.1S cells and H929 cells.

In week 3 where dexamethasone was the focus of the
experiment, there was a clear dose response. This was seen
with reducing survival rates as the concentration was
increased. This was seen for both MM.1S cells and in H929
cells. All survival rates were significantly lower than the
controls.

Survival rates when dexamethasone was used (weeks 2-4)
were significantly lower than the controls. This was true for
both cell types as well as when used in combination with other
drugs. However, the effect was much more pronounced in
MM1S cells than in H929 cells. Dexamethasone produced the
most significant reduction in survival rates of all test drugs.

It has been observed that Elotuzumab is efficient in eliminating
the MM cells in vivo and along with
Lenalidomide/Dexamethasone its efficacy gets improved. The
combination of Dexamethasone and Lenalidomide contributes
in hindering of cell proliferation as well as stimulation of
apoptosis of MM cell lines (MM1S and H929 cell lines) (Klippel
et al., 2007).

In the second week trial, the cell survival
Dexamethasone was used alone or combined with Elotuzumab
concentration declined significantly showing the improved
efficacy. Similar results have been found in other in vitro
studies (Guo et al. 2015). Even when fresh batches of
Elotuzumab were used, the survival rates never went lower
than those when dexamethasone was used. This has been
hypothesized to be because another cofactor (may be found in
vivo) is needed for Elotuzumab to work. Dexamethasone might
not require any other factor for its efficacy. The failed effect of
the Elotuzumab may also have been due to the use of 2 years
old or frozen culture batches.

The other results showed that MM1S and H929 cells were
stimulated by Elotuzumab and anti-SLAMF7 because
Elotuzumab induces proliferation too. In the other trials, it is
seen the comparatively lower dose of Dexamethasone could
reduce the viability cells. The effects were more effective when
fresh cultures were used.

rate when
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MM1S cells were more sensitive in comparison to H929 cells,
and one cell line showed substantial response against one or
mixture of both drugs (Drach et al., 2007). The major finding
was that combination of Elotuzumab showed more effects
when used in combination with Dexamethasone and
Lenalidomide. In this experiment, a dose-dependent pattern of
effect was observed that is a feature of immune cell activation
(Hipp et al., 2016).

Lenalidomide

This is a thalidomide derivative that has been in use in cancer
treatment for a long period. This drug works by an
immunomodulatory effect as well as stopping blood vessel
formation in growing cancer tissues (anti-angiogenic). It also
directly causes cell death by apoptosis (Tageja 2011). The drug
was the focus of experiment 5. Lenalidomide when used alone
caused a significant reduction in survival rates than when
Elotuzumab was used alone. This drug has been used in
combination with Elotuzumab and dexamethasone for the
treatment of multiple myeloma (Richardson et al. 2015). When
this drug was used in combination with elotuzumab there was
still significant reduction in survival rate. However, this
reduction was not significantly different from the survival rate
when Lenalidomide was used alone.

Pairwise Comparisons

It was also observed that pair-wise differences are significant
in all the weeks, except week 2 and 4. Thus significant
differences were seen between week 1 and week two, week 2
and week 3, week 1 and week 3, week 3 and week 4, week 3
and week 5, week 4 and week 5, week 1 and week 4 and week
1 and week 5.

Mean values of the survival rates of MM.1S cells were
significantly different between the weekly measurements of
the experiment. The average value of Week 5 was significantly
higher than rest of the four previous weeks. In week 5 a fresh
batch of Elotuzumab was used. In addition, Lenalidomide was
used. This may suggest that using a fresh batch of Elotuzumab
and the combination with lenalidomide might have resulted in
statistically lower survival rates in these cells.

Flow cytometry

Flow cytometry was conducted to investigate the expression of
signaling lymphocytic activation molecule F7 (SLAMF7). This
protein is also called CD319. The protein is important in
regulating the adhesion of both T and B lymphocytes
(Punnonen et al., 1997; Cocks et al., 1995). It is also implicated
in activation of Natural Killer cells (Guo et al,. 2015). Genes
encoding this protein are found to be highest in the spleen,
bone marrow, lymph nodes and the tonsils (Uhlén et al., 2015).
In multiple myeloma cells it is highly expressed (Guo et al.,
2015).
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The flow cytometry results indicated that SLAM 7 expression
was greater for MM.1S cells than for H929 cells. This was seen
as increased intensity in immunofluorescence from FITC
labelled antibodies to the protein. No study has compared the
SLAM 7 expression between these two cell types directly. This
may have been a contributing factor in the reduced
effectiveness of Elotuzumab in this study. Studies done using
another MM cell line U266 showed good response (as
demonstrated by reduced survival rates) to the drug (Guo et
al., 2015).

In conclusion, the efficacy of Elotuzumab is greatly reduced
both in MM.1S and H929 myeloma cell lines. This may be due
to storage conditions or more likely requiring an in vivo Co
factor to work. Dexamethasone showed the greatest efficacy
while lenalidomide showed moderate efficacy in vitro. Also
MM.1S cells have higher levels of SLAM 7 molecules than
H929.

Further, in vivo studies are needed to create a better picture
on the efficacy of these drugs as a prerequisite to their use in
therapy.
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