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determination of the activity of a given drug against leukemic
cells either taken from a patient or derived from a cell line.
The assay is performed in the presence of whole blood or
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RAPID ASSAY TO TEST ANTI-CANCER
DRUGS UNDER PHYSIOLOGICAL
CONDITIONS

[0001] This applications claims priority from provisional
application Ser. No. 60/925,794, filed Apr. 25, 2007.

[0002] The research leading to the present invention was
supported, at least in part. by a grant from the National Insti-
tutes of Health (NIH RO1DE16133). Accordingly , the Gov-
ernment may have certain rights in the invention.

[0003] This invention relates to an assay that allows for the
rapid determination of the activity of a given drug against
leukemic cells either taken from a patient or derived from a
cell line.

[0004] Each year, more than 60,500 people die of hemato-
logic malignancies (leukemia, lymphoma, myeloma) with
more than 110,000 new annual diagnoses in the US alone.
Current treatment for these cancers includes the use of syn-
thetic compounds that target the cell division process of
nearly all cells of the body, not just the cancerous ones.
Furthermore, a significant percentage of patients eventually
show resistance to many of the drugs, thus rendering treat-
ment largely ineffective. Indeed, there is an effort to identify
agents that induce cancer cell death by methods other than
damage to DNA or cell division (20).

[0005] The initial identification and testing of novel anti-
cancer agents relies on in vitro killing assays using relevant
cancer cell lines. While in vitro assays performed under cell
culture conditions prove useful and necessary for preclinical
testing of new therapeutics, extrapolation to the physiological
conditions of a living organism is often difficult or impossible
(27). Because of the high cost of drug development ($800
million), new drug screens are constantly being sought to
more efficiently eliminate or identify candidate therapeutic
agents (27). Indeed, increasing the clinical success rate from
5 to '3 because of more effective preclinical drug screens
would reduce drug development costs by more than $200
million (27).

[0006] The activity, specificity, or toxicity of a compound
in the physiological environment can vary significantly from
cell culture conditions. While no in vitro assay or screen can
represent the complexity of the human body, several assays
have been developed to more closely mimic in vivo condi-
tions. Several of these assays include the colony forming cell
assay using bone marrow cells (27,29), hepatic drug biotrans-
formation assays (3), and assays in whole blood (4,45).
Because most chemotherapeutic agents are administered
intravenously and are therefore immediately affected by
blood cell components, screening for potential drugs in the
presence of whole blood would be expected to yield more
meaningful results. Blood contains biological components,
such as proteases, antibody, and blood cells, which can affect
the nature of a compound. For example, red blood cells and
plasma proteins are known to affect the pharmacokinetics of
drugs such as the anti-cancer agents docetaxel and gemcitab-
ine (8,9). Vaidyanathan et al. (43) also reported that the car-
dioprotective drug, dexrazoxane, inhibits binding of the anti-
cancer agent, doxorubicin, to red blood cells and that this
interaction alters the pharmacokinetics of doxorubicin, and
Clarkeetal. (4) used an in vitro whole blood assay to study the
binding affinity of a surrogate anti-CD11a monoclonal anti-
body to blood components. In addition, leukocytes produce a
cytochrome P450 isoform (CYP2E1) that is involved in drug
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biotransformation (3). Thus, identifying and studying drugs
in the presence of whole blood or blood components can offer
a unique advantage over assays using cells in monoculture.
[0007] For studies on leukemia therapeutics, the cell line
HL-60 is used as a standard target cell line. HL-60 cells were
originally isolated from a 36-year-old female patient with
acute promyelocytic leukemia (13). Testing the efficacy of
anti-leukemia therapeutics against HL-60 cells in whole
blood or other biological material is currently a challenge due
to the inefficiency in differentiating the viability of HL-60
cells from other cells. Thus there remains a need to develop an
efficient screen for anti-leukemia therapeutics and facilitate
preclinical studies on a highly specific bacterial leukotoxin as
a novel anti-leukemia therapeutic agent.

[0008] Accordingly, a stable bioluminescent HL-60 cell
line whose viability can be rapidly and effectively determined
in the presence of whole blood and live animals has now been
developed along with an assay that allows for the rapid deter-
mination of the activity of a given drug against a leukemic
cells either taken from a patient or derived from a cell line.
The assay is carried out in the presence of whole blood or
serum. This quantitative assay can screen thousands of drugs
at a time or multiple concentrations of a drug in a 96- or
384-well format.

[0009] Screens for compounds and proteins with anti-can-
cer activity employ viability assays using relevant cancer cell
lines. For leukemia studies, the human leukemia cell line,
HL-60, is often used as a model system. To facilitate the
discovery and investigation of anti-leukemia therapeutics
under physiological conditions, HL-60 cells have been engi-
neered that stably express firefly luciferase and produce light.
Bioluminescent HL-60luc cells could be rapidly detected in
whole blood with a sensitivity of approximately 1000 viable
cells. Treatment of HL-601uc cells with a bacterial leukocyte-
specific toxin or the drug chlorambucil revealed that the
bioluminescent viability assay is more sensitive than the try-
pan blue dye exclusion assay. HL-60luc cells administered
intraperitoneally (i.p) or intravenously (i.v.) were visualized
in living mice using an in vivo imaging system (IVIS). The
rapidity and ease of detecting HL-60luc cells in biological
fluid indicates that this cell line can be used in high through-
put screens for the identification of drugs with anti-leukemia
activity under physiological conditions.

[0010] Other important objects and features of the inven-
tion will be apparent from the following description of the
invention taken in connection with the accompanying draw-
ings in which:

[0011] FIG. 1 shows the construction of a stable luciferase-
expressing HL-60 cell line wherein (A) HL-60 cells were
transfected with pMPI and then grown in wells with different
concentrations of geneticin. Bioluminescence was detected
with the IVIS 50 instrument and (B) Growth curves for paren-
tal HL-60 and engineered HL-601luc cells. Cells were grown
in RPMI as described and viable cells were counted with the
VIiCELL cell counter.

[0012] FIG. 2 shows the detection of HL-60luc cells in
whole blood including (A) Kinetics of BL over time.
HL-60luc cells were mixed with blood and luciferin and then
imaged with the IVIS 50 instrument at the indicated time
points. The observed pattern was highly reproducible. (B)
Detection limit of HL-60luc cells. Cells were mixed with
blood and luciferin and then incubated for one hour before
imaging. (C) The number of HL-60luc cells shows a linear
correlation with BL.
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[0013] FIG. 3 shows effects of LtxA on cells. (A) Lysis of
human red blood cells by LtxA from two different strains of
A. actinomycetemcomitans. (B) HL-60 and HL-60luc cells
are equally sensitive to killing by LtxA from strain NJ4500.
Assays were performed in RPMI medium and viability was
determined using the trypan blue dye exclusion assay.
[0014] FIG. 4 shows the cytotoxicity of LtxA and chloram-
bucil. (A) Activity of LtxA against HL60luc cells in whole
human blood and RPMI medium. Viability was measured
using BL. (B) Comparison between BL and trypan blue as
viability assays for LtxA-mediated cytotoxicity. Cells were
incubated in RPMI medium with LtxA or buffer for 4 (??)
hours and viability was determined. (C) Comparison between
BL and trypan blue as viability assays for chlorambucil-
mediated cytotoxicity. Cells were incubated in RPMI
medium with chlorambucil or buffer for 24 hours and viabil-
ity was determined

[0015] FIG. 5 shows bioluminescent imaging of HL.-60luc
cells in living mice. Swiss-Webster mice were anesthesized
with XXX and injected with 10° HL-60luc cells intraperito-
neally (i.p.; top) or intravenously (i.v.; bottom) and followed
by luciferin i.p. Mice were imaged with the IVIS 50 instru-
ment at different times post luciferin injection. The scale on
the right of each image indicates surface radiance (photons/
second/cm?*/steradian).

[0016] In vivo bioluminescence imaging (BLI) is a tech-
nology that allows visualization of live bioluminescent cells
(mammalian, bacterial, viruses) in complex biological mate-
rial and living animals (24,31). Firefly luciferase has been
used extensively in reporter systems and its expression can be
measured quantitatively using a luminometer or highly sen-
sitive charge coupled device (CCD) camera. Rocchetta et al.
(32) found that the CCD camera was approximately 25 times
more sensitive than a luminometer, and so the IVIS 50 imag-
ing system (Xenogen, Alameda, Calif.) was used for the work
presented here. Luciferase reacts with its substrate, luciferin,
to produce oxyluciferin and light (11). Because ATP and
oxygen are required for the reaction, photon production has
been used as a quantitative measurement of cellular viability
(14). Animal studies have demonstrated a strong correlation
between the abundance of emitted photons and number of
cells present in a given tissue or animal (5,11).

[0017] In general, the field of oncology has utilized BLI
extensively to study the effects of anti-cancer therapy in vivo
(15,23). However, application of BLI to study hematologic
malignancies has been limited (6,22,44), and to date, there are
no bioluminescent hematologic cell lines commercially
available (Xenogen Corp., Alameda, Calif.). Validation of
BLIin preclinical models has been carried out using currently
available methods and evidence indicates that BL. has excel-
lent sensitivity and offers unique advantages (5,25,31,33).
For example, non-invasive BLI allows visualization of cells
temporally and spatially, thus permitting small changes in cell
number and localization to be detected over time (24,31). In
addition, animals need not be sacrificed at each sampling time
point, decreasing the number of animals that are required for
an experiment and minimizing inconsistency from animal-to-
animal variations. A bioluminescent HL-60 cell line has been
engineered that can be visualized in whole human blood and
living mice and whose viability can be rapidly determined. A
WBC-specific bacterial toxin has been shown to be active in
blood. The engineered HL-60luc cells of the invention behave
similar to the parental HL60 cell line. The BLI signal peaked
approximately one hour following the addition of luciferin
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but remained relatively high for several hours. This type of in
vitro kinetics where an early peak in luminescence is fol-
lowed by a slow decline is consistent with other BLI cell lines.
The detection limit of 1000 viable cells is also consistent with
other reports (35,36). Because human blood contains plasma
proteins, such as antibody and proteases, and other cells, that
may affect the activity, availability, or stability of a drug, the
anti-leukemia assays with HL-60luc cells in the presence of
blood can yield more physiological results than with buffer or
growth media alone.

[0018] There is a significant difference between the sensi-
tivity of BLI and the trypan blue dye. exclusion assay. For a
cell to be detected as nonviable with the trypan blue assay, the
dye must enter the cytoplasm of the cell. Trypan blue is a
relatively large molecule (mw 960.8) and while many cells
may be metabolically dead, their membranes could be suffi-
ciently intact to exclude the dye to appear viable. In contrast,
BLI detects killing sooner because ATP is no longer available
in a metabolically dead cell. The results are in strong agree-
ment with Kuzmits et al. (17) who found that an ATP/biolu-
minescent assay with HL-60 cells indicated nearly complete
killing after a 24 hour incubation with 5.7 umol/l doxorubi-
cin, while the trypan blue assay indicated almost no killing
after 48 hours with the same drug concentration. Further-
more, Petty et al. (30) reported that a bioluminescent ATP
assay could detect as few as 1500 viable cells/well while the
MTT assay could not detect less than 25,000 cells/well.
[0019] Bacterial toxins have been investigated for their
anti-cancer therapeutic potential for many years. Several
widely-studied toxins include diphtheriae toxin (DT) and
Pseudomonas exotoxin A (PE) (16). To increase the specific-
ity of these toxins, their toxic domains are often fused to other
molecules that target the toxin to certain cell types. For
example, ONTAK, a recently approved drug used to treat
cutaneous T-cell lymphoma, is a fusion molecule of DT and
IL-2 (10,26).

[0020] The oral bacterium A. actinomycetemcomitans pro-
ducesa 113 kDa protein toxin, leukotoxin (Ltx A), which kills
only blood cells of humans and Old World Primates (37-39).
Furthermore, a strain has been identified whose purified Ltx A
does not lyse RBCs. LixA binds to LFA-1 on host cells (19)
and destroys cells by apoptosis or necrosis (18). Because
LitxA already has specificity towards WBCs, it has been pro-
posed that the protein might serve as an effective targeted
therapy for hematologic malignancies. In addition, the toxin
kills host cells by disruption of the cell membrane (18) and
therefore represents a mechanism of action that is different
from other chemotherapeutic agents. In an effort to evaluate
the therapeutic potential of LtxA, its toxic effects against
HL-60luc cells in blood were examined. The toxin remains
highly active in human blood and kills HL60luc cells as
efficiently as in RPMI medium. In addition, bone marrow
progenitor cell proliferation assays indicate that LtxA is
active toward myeloid progenitor cells and has an ICs,, value
in the low ng/ml range. Preliminary studies also suggest that
LtxA is active mice and does not display toxicity when
injected at high doses into mice.

[0021] With the ability to rapidly determine HL-60luc cell
viability in the presence of biological fluids, it is expected that
it would be possible to efficiently screen thousands of differ-
ent compounds at a time for anti-leukemia activity. Assays
could be performed in 96- or 384-well dishes in the presence
of physiologically-relevant sample such as blood, plasma, or
hepatocytes. Indeed, an important preclinical screen to study
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drug biotransformation is performed in the presence of
hepatic material, such as human liver microsomes, human
liver cytosol fractions, and hepatocytes (3). HL-60luc cells
could be used in high-throughput hepatic screens for drugs
with anti-leukemia bioactivity. In addition to using HL.-60luc
cells for drug discovery, the behavior of a known drug or
combination of drugs in the presence of blood samples from
different leukemia patients could be determined. For
example, neutralizing antibody in a patient’s blood against a
potential drug might allow a clinician to exclude the drug
from the therapeutic regimen. Excluding an otherwise inef-
fective drug might greatly reduce unwanted side effects.
Indeed several studies have shown a correlation between in
vitro chemosensitivity of tumor cells and therapy outcome
(34,42). Such correlations could allow the development of
assay-directed individualized chemotherapy regimens. Thus
the assay of the invention can be used in the following ways:
[0022] 1) Screening novel drugs for anti-leukemia/cancer
activity.

[0023] 2) Determine the best drug dosage for a leukemia/
cancer patient.

[0024] 3) Determine which drug might be most effective
for a leukemia/cancer patient.

Experimental

[0025] Cells and growth conditions. HL-60 cells were
obtained from American Type Culture Collection (ATCC)
and maintained in RPMI+10% fetal bovine serum (FBS)
(Invitrogen, Carlsbad, Calif.) at 37° C.+5% CO,. Escherichia
coli was grown in LB medium at 37° C. A. actinomycetem-
comitans strains were grownin AAGM at 37° C.+10% CO, as
previously described (12).

[0026] DNA manipulations. The luciferase-encoding plas-
mid for transfecting HL-60 cells was constructed by cloning
luciferase gene from pGL3 (Promega, Madison, Wis.) into
the geneticin resistance gene-containing plasmid pCI-neo
(Promega, Madison, Wis.). Both plasmids were digested with
BglII and Xbal and the Neo-containing fragment was then
ligated to the pGL3 fragment that contained the luciferase
gene. The mixture was transformed into £. coli and the bac-
teria were selected on LB+carbenecillin (50 pg/ml). Plasmid
from bacteria was prepared using the plasmid miniprep kit
(Qiagen, Valencia, Calif.). The new plasmid, encoding both
luciferase and geneticin, was designated pMP1.

[0027] The plasmid, pMP1, was transfected into HL-60
cells by electroporation. Briefly, 10° cells were resuspended
in 400 l electroporation buffer (20 mM HEPES pH 7.0, 137
mM NaCl, 5 mM KCl, 0.7 mM Na,HPO,, 6 mM glucose, 0.1
mM f-mercaptoethanol). Plasmid pMP1 was added at a con-
centration of 12.5 pg/ml and the mixture was incubated for 5
minutes on ice. The mixture was added to a cuvette and a
pulse of 380 V was administered. Five ml of fresh RPMI
medium was added to the cells and they were grown for 24
hours before geneticin was added.

Preparation of Cytotoxic Agents

[0028] Bacterial leukotoxin (LtxA) was purified from A.
actinomycetemcomitans as previously described (7). LtxA
was stored in 100 pl aliquots at —80° C. until used. A stock
solution of chlorambucil (Sigma, St. Louis, Mo.) was pre-
pared by dissolving 30 mg into 1 ml of DMSO. The drug was
freshly prepared prior to each experiment. Bioluminescent
imaging (BLI). For detection of bioluminescence (BL) from
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cultured HL-60luc cells, 200 ul of cells were mixed with 1 pl
luciferin (15 mg/ml) and then imaged with the IVIS 50 imag-
ing system (Xenogen Corp., Alameda, Calif.). For animal
studies, Swiss Webster mice were first injected with 10°
HL-60luc cells (resuspended in PBS) or PBS control intrap-
eritoneally (i.p.) or intravenously (i.v.). Mice were then anes-
thesized with acepromazine (0.3 mg/40 g, i.p.) and a rodent
cocktail [ketamine (20 mg/ml) and xylazine (2.5 mg/ml)] (0.1
ml/25 g, i.p.). Luciferin was then injected (150 mg/kg) i.p and
the mice were imaged with the IVIS 50 instrument at different
times. Images were analyzed using the Living Image Soft-
ware (Xenogen Corp., Alameda, Calif.).

Results

[0029] Construction of a Stable HL-60 Luciferase-Ex-
pressing Cell Line. To generate an HL-60 cell line that stably
expresses luciferase, a plasmid was constructed by cloning
the luciferase gene from pGL3 into the geneticin resistance
gene-containing plasmid pClneo. The modified plasmid,
pMP1, was then electroporated into HL-60 cells (obtained
from ATCC) and grown under geneticin selection. When
geneticin was included in the growth medium to select for the
plasmid, bioluminescence (BL.) was observed, indicating that
cells received the luciferase-encoding plasmid. FIG. 1A
shows HL-60 cells that were transfected with pMP 1 and then
grown in wells with different concentrations of geneticin.
Bioluminescence was detected with the IVIS 50 instrument.
Cells were grown for 8 weeks longer to allow the generation
of stable clones. After 8 weeks, geneticin selection was
removed to determine if the luciferase-encoding gene had
successfully integrated into the genome. Even after growing
cells for many generations without selection, the HL.-60 cells
still emitted light, suggesting that stable transfectants had
been obtained

[0030] To continue studies, a homogeneous population of
cells derived from a single stable clone was isolated by pet-
forming minimal dilutions with stable transfectants. Cells
were diluted to approximately one cell/well in a 96-well dish
and then examined microscopically to exclude wells that
received more than one cell. Dishes were further incubated
and then imaged with the TVIS 50 instrument. Cells were
transferred to larger dishes, grown and then and saved in
liquid nitrogen. Viability of these saved cells was greater than
90%.

[0031] Animportant property for BLI studies is photon flux
per cell (photons/second/cell). The flux/cell for one specific
clone that was used in all subsequent assays described here
was calculated. The calculated value of 16 photons/second/
cell is consistent with values obtained from other engineered
celllines (Xenogen Corp., Alameda, Calif.). It is believed that
this is the first HL-60 cell line that has been engineered to
stably express luciferase.

[0032] To confirm that the engineered HL-60 cells maintain
basic growth characteristics, growth studies were performed
comparing HL-60luc cells to parental HL-60 cells. Cells were
grown in RPMI with 10% FBS and then counted with a
Vi-CELL cell viability analyzer (Beckman Coulter, Inc.,
Miami, Fla.). Growth curve experiments in RPMI for the two
cell lines indicated that HL-60luc cells behave like the paren-
tal cell line. FIG. 1B shows growth curves for parental HL.-60
and engineered HL-60luc cells. Cells were grown in RPMI as
described and viable cells were counted with the VICELL cell
counter.
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[0033] Detection of HL-60luc in blood. To determine the
kinetics of bioluminescence in blood, 6x10° HL-60luc cells
were mixed with human peripheral blood and luciferin was
added to the mixture. BL was then measured over time as
photons/second from each sample. FIG. 2A shows the kinet-
ics of BL over time. HL-60luc cells were mixed with blood
and luciferin and then imaged with the TVIS 50 instrument at
the indicated time points. The observed pattern was highly
reproducible. The signal peaked at one hour and was approxi-
mately 200 times greater than the background signal from
blood alone. FIG. 2A. These results were highly reproducible
and a similar pattern was obtained when the same experiment
was performed in RPMI. BL values in RPMI were approxi-
mately two-fold greater than in blood likely due to light
absorption by the blood.

[0034] The sensitivity of detection in blood was then deter-
mined. Different numbers of HL-60luc cells were mixed with
blood (200 ul total) and luciferin was added to each sample.
The mixtures were incubated at 37° C. for one hour and BL
was measured. FIG. 2B shows detection limit of HL-60luc
cells. Cells were mixed with blood and luciferin and then
incubated for one hour before imaging. Approximately 1000
cells could be detected above the background level of the
blood alone. The signal emitted from the highest number of
cells tested (1.25x10%) was approximately 2000 times greater
than blood alone. The BL signal correlated strongly with cell
number. FIG. 2C shows that the number of HL-60luc cells
shows a linear correlation with BL.

[0035] Sensitivity of HL-60luc cells to a bacterial toxin.
The gram negative bacterium, 4. actinomycetemcomitans,
produces leukotoxin (LtxA), a protein toxin that kills specifi-
cally white blood cells from humans and Old World Primates
(37-39) and red blood cells (1). Examination of LtxA from a
strain of A. actinomycetemcomitans, NJ4500, revealed that
this purified protein does not lyse erythrocytes in vitro com-
pared to LtxA from the standard strain, JP2. FIG. 3A shows
the lysis of human red blood cells by LtxA from two different
strains of 4. actinomycetemcomitans. Because erythrocyte
lysis would be an undesirable property for a chemotherapeu-
tic agent, studies here employ LtxA from NJ4500.

[0036] To determine if HL-601uc cells are equally sensitive
to LtxA as parental HL-60 cells, cell killing was assayed by
LitxA in RPMI. HL-60 cells were mixed with Ltx A and viabil-
ity was measured with the trypan blue dye exclusion assay
using the Vi-CELL instrument. Ltx A had an equal toxic effect
on both cell lines. FIG. 3B shows that HL.-60 and HL-60luc
cells are equally sensitive to killing by LtxA from strain
NJ4500. Assays were performed in RPMI medium and viabil-
ity was determined using the trypan blue dye exclusion assay.
This result was highly reproducible. Thus, the HL-60luc cell
line is similar to the parental HL-60 cell line for it sensitivity
to a bacterial toxin.

[0037] LtxA activity in whole blood. To determine if LtxA
is active in whole blood and retains its ability to kill HL-60
cells, HL-601uc cells were resuspended in blood or RPMI and
different concentrations of purified LtxA or LtxA buffer was
added to the HL-60luc-blood mixture and incubated at 37° C.
for 4 hours. BLI was then measured and relative viabilities
were determined comparing experimental values to the
buffer-containing sample. LtxA was highly active in whole
blood against HL.-60luc cells and this activity was similar to
that seenin RPMI. F1G. 4A shows the activity of Ltx A against
HL60luc cells in whole human blood and RPMI medium.
Viability was measured using BL.
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[0038] The sensitivity of BL to trypan blue as an assay for
cell viability was also compared. Luminescence was signifi-
cantly more sensitive than trypan blue. FIG. 4B shows the
comparison between BL and trypan blue as viability assays
for LixA-mediated cytotoxicity. Cells were incubated in
RPMI medium with LtxA or buffer for 4 hours and viability
was determined. Nearly complete cell killing was observed
with leukotoxin concentrations as low as 10 ng/ml using BL
values. In contrast, trypan blue revealed that only 35% killing
had occurred at this concentration.

[0039] To determine if the difference in detection limit
between the two methods was specific for LtxA-mediated
cytotoxicity, another compound, chlorambucil, was used to
induce cell death. Chlorambucil alkylates DNA and induces
apoptosis (2,21) and therefore represents a mechanism of
killing different from that of LtxA. For chlorambucil, it was
also observed that BLI was a more sensitive assay than trypan
blue for detecting viability. FIG. 4C shows the comparison
between BL and trypan blue as viability assays for chloram-
bucil-mediated cytotoxicity. Cells were incubated in RPMI
medium with chlorambucil or buffer for 24 hours and viabil-
ity was determined. At a chlorambucil concentration of 0.03
mg/ml, BLI revealed approximately 90% cell death after 24
hours while trypan blue revealed essentially no killing (FIG.
4C).

[0040] Visualization of HL-60luc in mice. Mouse models
for human leukemia utilize HL-60 cells that are injected
either i.p. (28) or i.v. (40,41). To determine if the HL-60luc
cells could be visualized in living mice, approximately 10°
HL-60luc cells were injected i.p. or tail i.v. FIG. 5 shows
Swiss-Webster mice that were anesthesized with XXX and
injected with 10° HL-60luc cells intraperitoneally (i.p.; top)
or intravenously (i.v.; bottom) and followed by luciferin i.p.
Mice were imaged with the IVIS 50 instrument at different
times post luciferin injection. The scale on the right of each
image indicates surface radiance (photons/second/cm?/stera-
dian). Luciferin was administered immediately following
injection of cells and the animals were imaged with the IVIS
50 instrument. The cells could be detected with a 2-3 minute
exposure when administered by either route. The signal was
greatest for i.p.-injected cells immediately following injec-
tion while the signal for i.v.-injected cells peaked approxi-
mately 35 minutes post luciferin (FIG. 5). Interestingly, the
signal observed for 1.v. injection follows the path of the tail
vein and then dissipates as the cells become diluted through
other blood vessels. Thus, HL-60 cells can be visualized in a
living animal at concentrations normally used for the SCID
mouse model for human leukemia.
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1. An assay for the determination of the activity of a drug
against leukemic cells wherein the assay is carried out in the
presence of whole blood or serum.
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