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Use of Human Acute Myeloid Leukemia Cells to Study
Graft-Versus-Leukemia Immunity in Xenogeneic Mouse
Models of Graft-Versus-Host Disease

Charline Faville, Bianca E Silva, Fredéric Baron, and Grégory Ehx

Abstract

Allogeneic hematopoietic cell transplantation (allo-HCT) is the main therapeutic approach for patients with
high-risk acute myeloid leukemia (AML), but the rate of relapse remains high and is associated with poor
outcomes. Discovering new approaches to maximize the graft-versus-leukemia (GVL) effects while miti-
gating graft-versus-host disease (GVHD) should therefore be pursued. Because of the difficulties in
modeling AML in mice, patient-derived xenotransplantations (PDXs) in immunodeficient NOD-scid-
IL2rg™" (NSG) mice are preferred to study the GVL effects. In PDX, AML is typically induced through
the intravenous injection of cell lines or leukemic blasts obtained from patients. GVHD and GVL effects are
induced by (co)-injecting human T cells or peripheral blood mononuclear cells (PBMCs). While this
approach enables the induction of systemic leukemia, notably developing in the spleen and bone marrow
of the animals, it can also be associated with difficulties in monitoring the disease, notably by flow
cytometry. This can be circumvented by using luciferase-expressing AML cells or transplanting the leukemic
cells in Matrigel to generate solid tumors that are easier to monitor. Here, we provide detailed instructions
on how to prepare human PBMCs and leukemic cells, transplant them, and monitor the disease in
NSG mice.

Key words Immunodeficient mice, Xenotransplantation, AML, Bioluminescence, Hematopoietic cell
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1 Introduction

Acute myeloid leukemia (AML) is an aggressive malignancy char-
acterized by uncontrolled proliferation of abnormal myeloid pro-
genitor cells (blasts) of hematopoiesis. Currently, AML is the most
frequent and lethal leukemia among adults, while chemotherapy
results in high remission rates, ~75% of patients relapse, resulting in
an average 5-year survival rate of only 40—45% in young patients
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and less than 10% in the elderly [1]. Following the first cycle of
chemotherapy, patients with intermediate- and high-risk AML
often receive allogeneic hematopoietic cell transplantation (allo-
HCT), the only curative option currently available [2, 3]. This
therapy relies on two key steps: (1) administration of high doses
of chemotherapy to eradicate most leukemic cells and induce med-
ullary aplasia and (2) infusion of a combination of stem cells and
mature hematopoietic cells from a genetically different healthy
donor. While stem cells colonize the patient’s bone marrow and
restore healthy hematopoiesis, mature immune cells recognize and
eradicate residual leukemic cells that survived chemotherapy, a
process known as the graft-versus-leukemia (GVL) effect. Relapse
prevention by the GVL effect is mostly mediated by transplanted
immune cells that recognize leukemic cells as “foreign” due to the
human leukocyte antigen (or HLA) mismatch between donor and
recipient and /or the presentation of major histocompatibility com-
plex (MHC) peptides derived from polymorphic genomic regions
that differ between donor and recipient [4]. However, this allor-
ecognition can also cause the immune cells of the donor to attack
the healthy tissues of the recipient, resulting in an inflammatory
condition known as graft-versus-host disease (GVHD) that can
lead to death [5]. Therapies aimed at improving the GVL effects
while mitigating GVHD are therefore under intense
investigation [6].

The currently accepted AML pathogenesis mechanism
describes that the malignant transformation of hematopoietic pro-
genitors results from the effect of one or several cooperating driver
mutations [7, 8]. Therefore, modeling AML in rodents relies on
engineering these mutations in the germ line or retroviral transduc-
tion of bone marrow cells followed by transplantation. Apart from
the obvious species-specific differences, these models are limited
because engineered genetic lesions only partially mimic those found
in the leukemic blasts of patients, as—even in the presence of
leading cytogenetic lesions—AML blasts often contain one or sev-
eral potentially cooperating mutations [9]. Therefore, using
patient-derived xenotransplantations (PDXs) or cell line-derived
xenotransplantations (CDX) in immunodeficient NOD-scid-
IL2rg™" (NSG) mice is preferred when studying AML in vivo [10].

Over the last decade, our laboratory has extensively studied the
pathogenesis and effects of multiple treatments on xenogeneic
GVHD, either alone [11-15] or on both GVHD and GVL effects
[16-18]. Our experience with these models highlighted two main
technical limitations needing special attention when performing
such experiments.

The first technical limitation is the capacity of primary AML
cells to engraft. Indeed, this can be limited by the presence of
mature T or B cells in the transplanted AML sample that mediate
GVHD, thereby limiting AML engraftment and /or leading to the
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death of the mice before AML engraftment [19]. Therefore, T and
B cells should be depleted from primary AML cells, or cell lines
should be used. Alternatively, in experiments only focused on GVL
effects and when T and B cells cannot be depleted, NSG mice
lacking mouse MHC molecules can be used as they develop GVL
effects without GVHD [20]. Here, it is worth mentioning that an
extended period is sometimes needed to reach detectable engraft-
ment of leukemic cells when using some primary cells or cell lines.
This has caused several investigators to conclude that some AML
samples cannot engraft in NSG mice (6 weeks posttransplantation),
while others demonstrated that by using an extended follow-up
time (several months), virtually all AML cells eventually engraft
[21]. Therefore, patience, in addition to T- and B-cell depletion,
can be the key to engrafting AML cells. Finally, NSG mice expres-
sing stem cell factor, granulocyte-macrophage colony-stimulating
factor, and interleukin-3 (NSG-S) can be used to boost the engraft-
ment of AML cells [22].

The second technical limitation is the capacity to detect AML
cells to monitor either the engraftment or the GVL effects. We
observed that T cells are the main immune cell population engraft-
ing in NSG mice upon intravenous infusion of peripheral blood
mononuclear cells (PBMCs) [12]. Consequently, the detection of
AML cells could be based on flow cytometry analyses of the CD33*
population in the blood of mice transplanted with AML cells only
or in combination with PBMCs. However, such analyses are limited
by the capacity of AML cells to exit the bone marrow and be
mobilized to the peripheral blood [23, 24] and by the expression
of a specific marker, such as CD33, by leukemic cells. Indeed, only
75% of patients with AML express this marker and the subset of
cells that regenerate leukemia in immunocompromised mice does
not tend to express CD33 [25]. Consequently, using luciferase-
expressing cell lines or Matrigel-based subcutaneous injections of
primary cells (generating measurable tumors) may be needed to
enable the monitoring of GVL effects [12].

In this chapter, we provide detailed instructions on how to
prepare human PBMCs and leukemic cells, transplant them, and
monitor the disease in NSG mice.

2 Materials

Ensure that all reagents intended for injection into mice remain
sterile. All plasticware, including 5 mL round bottom polystyrene
(FACS) tubes, are sterile. Prepare and store all reagents at room
temperature (unless indicated otherwise).
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2.1 Cell Line
Preparation

2.2 Preparation of

Primary Blasts

O 0 N O\ Ul B W N

—
=]

P

. AML cell line, expressing luciferase or not (see Note 1).
. 0.4% Trypan blue solution (trypan blue).

. 1.5 mL Microfuge tube.

. Dual-chamber counting slides for cell counter.

. Automatic cell counter (Bio-Rad, TC-20).

. Centrifuge.

. Dulbecco’s phosphate-buffered saline, pH 7.4 (PBS).

. FACS tubes.

. 70 pm Cell strainer.

. Ice.

. Peripheral blood or bone marrow aspirate from a patient with

AML.

2. 50 mL Conical tubes.
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. Red blood cell lysis buffer (5X): 8.28 g of ammonium chloride,

0.036 g of EDTA, and 1 g of potassium bicarbonate in 1 L of
deionized water. Adjust to pH 7.1-7.2 and sterilize by auto-
claving (see Note 2).

. Rocker.

. Centrifuge.

. Water bath set to 37 °C.

. Supplemented RPMI 1640 medium (RPMI): 10% Heat-

inactivated fetal bovine serum (FBS), 100 U/mL penicillin-
100 pg/mL streptomycin in RPMI, preheat at 37 °C.

. Hematological cell counter.

9. FACS tubes.

10.
11.
12.
13.

14.
15.

16.
17.
18.
19.

70 pm Cell strainer.
14 mL (17 mm) Non-graduated polystyrene culture tubes.
Flow cytometry staining buffer: 3% FBS in PBS.

Anti-CD3-biotin antibody (clone SK7) and anti-CD19-biotin
antibody (clone HIB19).

PBS.

EasySep Human Biotin Positive Selection Kit II (STEMCELL
Technologies, Ref. 17,663).

Vortex.

EasySep Magnet (STEMCELL Technologies, Ref. 18,001).
Ice.

Human Fc Blocker (BioLegend, Ref. 422,302).



2.3 PBMC Isolation
from Healthy
Volunteers

2.4 Transplantation
of Gells into NSG Mice

2.5 Monitoring AML
Engraftment by Flow
Cytometry
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21.
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Depletion assessment mix of antibodies for flow cytometry stain-
ing: 2 pL of anti-CD4-FITC (clone SK3), 1 pL of anti-CD33-
PE (clone HIM3—4), 1 pL of anti-CD19-APC (clone HIB19),
1 pL of anti-CD3-V450 (clone UCHT1), 1 pL of anti-CD8-
APC-Cy7 (clone SK1), 0.5 pL of anti-CD45-BV510 (clone
HI30), 1 pL of anti-CD117-APC-R700 (clone YB5.B8), 1 pL.
of anti-CD56-Pe-Cy7 (clone HCD56), and 1 pL of anti-
CD34-PerCP-Cy5.5 (clone 8Gl12) antibodies per tube to
label (see Note 3).

Flow cytometer equipped with violet (405 nm) and red
(561 nm) lasers, and 780,/60- and 450,/40 nm band-pass
filters.

. Human bufty coats or whole blood.

PBS.

. 50 mL Conical tubes.

. Ficoll-Paque (density 1.077 g/mL, endotoxin low).
. Centrifuge.

. Hematological cell counter.

. 70 pm Cell strainer.

. FACS tubes.

Ice.

NSG mice.

. Antibiotics: 100 pg/mL enrofloxacin in sterile water.
. AML cells.

PBS.

. Matrigel matrix (see Note 4).

. 1 mL Syringe.

. 26-gauge x 13 mm Syringe needle.

. 1 mL Insulin syringe with 29-gauge x 13 mm needle.

. Weighing scales.

. Mouse restraining device.

. Antiseptic solution: 70% Ethanol in deionized water.
. Infrared lamp.

. 26-gauge x 13 mm Syringe needle.

. 75 x 1.6 mm Heparized microhaematocrit capillaries.

EDTA microtainer tubes.

. Hematological cell counter.
. FACS tubes.



364

2.6 Monitoring AML
Engraftment by
Bioluminescence
Imaging

2.7 Monitoring
Subcutaneous Tumor
Size with Calipers
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9.

10.
11.
12.
13.
14.
15.

16.

N QN U N

Red blood cell lysis buffer (10X; Invitrogen eBioscience, Ref.
00430054): Dilute tenfold with deionized water to prepare
red blood cell lysis buffer (1X).

Vortex.

PBS.

Centrifuge.

Flow cytometry staining buffer: 3% FBS in PBS.
Human Fc Blocker (BioLegend, Ref. 422,302).

Mix of antibodies for flow cytometry staining: 1 pL of anti-
CD33-PE (clone HIM3—4) and 1 pL of anti-CD45-BV510
(clone HI30) antibodies per tube (see Note 3).

Flow cytometer with violet (405 nm) and blue (488 nm) lasers
and 585,/42- and 525 /50 nm band-pass filters.

. D-Luciferin, potassium salt.

PBS.

. Vortex.

. IVIS Spectrum Imaging system (Revvity).

. 100% Isoflurane.

. 1 mL Insulin syringe with 29-gauge x 13 mm needle.

. Living image software (Rewvity).

. Digital calipers.

3 Methods

3.1 Cell Line
Preparation for
Transplantation into
NSG Mice

All cell preparations are carried out in Class II Biological Safety
Cabinets to maintain the sterility of the samples before transplant-
ing mice and to protect the operator from possible pathogens
present in human blood samples. Diligently follow all waste dis-
posal regulations when disposing of biological waste and materials.
Wear protective gloves and a laboratory coat at all steps of the
tollowing protocols. Carefully follow the guidelines of your local
animal ethics committee and ensure that all human participants
have signed informed consent approved by your local ethics com-
mittee to donate blood.

1.

Combine 20 pL of the AML cell line suspension (either expres-
sing luciferase or not) with 20 pL of trypan blue in a microfuge
tube and mix well by gently pipetting up and down 10 times.



3.2 Preparation of
Primary Blasts for
Transplantation into
NSG Mice

11.

12.
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. Within 5 min of mixing, pipet 10 pL of the mixture into the

outer opening of cither of the two chambers of the counting

slide.

. Insert the slide into the slot of the cell counter to activate cell

counting.

. Based on the cell count obtained, collect the appropriate vol-

ume of the AML cell line to inject one million cells per mouse
to be transplanted. Consider preparing additional cells beyond
the exact requirement to accommodate potential sample loss
during the injection process. Typically, allocate one dead vol-
ume for every three mice to be transplanted.

. Centrifuge the cell suspension at 500x g for 5 min at room

temperature and carefully remove the supernatant with a
pipette.

. Resuspend the cells at a concentration of ten million cells/mL

with PBS.

. Filter the suspension with a 70 pm cell strainer into a sterile

FACS tube.

. Keep tubes on ice until transplantation.

. Place 10 mL of peripheral blood or bone marrow aspirate from

a patient with AML into a 50 mL conical tube and add four
volumes of 5X sterile red blood cell lysis bufter (se¢ Note 5).

. Homogenize the tube by inversion immediately after adding

the lysis buffer.

. Place the tube on a rocker set to 25 oscillations/min and

incubate for 15 min.

. Centrifuge the tube at 300 x g for 10 min at room temperature.

. Carefully remove the supernatant with a pipette, leaving

1-2 mL of supernatant above the pellet, and resuspend the
pellet with a micropipette.

. Add 5 mL of supplemented RPMI (see Note 6).
. Centrifuge the tube at 500 g for 5 min at room temperature.

. Carefully remove as much supernatant as possible with a

micropipette.

. Resuspend the pellet in 5 mL of supplemented RPMI.
10.

Count the cells with the hematological cell counter and record
the white blood cell (WBC) counts.

Transfer one million cells into a FACS tube to evaluate the
depletion efficacy of T and B cells (see step 31).

Adjust the remaining cells to 100 million WBCs/mL with flow
cytometry staining buffer, filter the cell suspension with a
70 pm cell strainer, and transfer the cells to a 14 mL
non-graduated polystyrene culture tube.



366

Charline Faville et al.

13

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.

27.
28.

29.

30.

31.

Add the anti-CD3-biotin and anti-CD19-biotin antibodies at a
concentration of 0.3-3 pg/mL of sample, mix, and incubate
for 20 min at room temperature.

Wash with 10 volumes of PBS.

Centrifuge at 300x g for 10 min at room temperature with
brake set to low.

Carefully remove the supernatant with a pipette and resuspend
the pellet in the same volume of PBS as in step 12.

Add the “Selection Cocktail” (from the EasySep Human Bio-
tin Positive Selection Kit II) to the sample at a concentration of
100 pL/mL of sample (do not vortex the cocktail before
adding it to the tube) and mix and incubate for 15 min at
room temperature.

Vortex the tube of “RapidSpheres” (from the EasySep Human
Biotin Positive Selection Kit IT) for 30 s.

Add the “RapidSpheres” to the sample at a concentration of
50 pL/mL of sample, mix, and incubate for 10 min at room
temperature.

Top up the tube to 10 mL with PBS and resuspend gently with
a pipette.

Place the tube (without the cap) into the EasySep magnet and
incubate for 5 min at room temperature.

After the incubation, keep the tube inside the magnet and
carefully tilt the magnet to pour off the supernatant into a
new 14 mL non-graduated polystyrene culture tube.

Place the new tube into the magnet.

Repeat steps 21-23 four times to perform a total of five
incubations in the magnet to ensure complete depletion.
After the last incubation, pour the supernatant into a new tube.

Count the WBCs with the hematological cell counter.

Centrifuge the cell suspension at 500x g for 5 min at room
temperature.

Carefully remove the supernatant with a pipette.

Resuspend the cells at a concentration of ten million cells/mL
in PBS.

Filter the suspension with a 70 pm sterile cell strainer into a
new 14 mL non-graduated polystyrene culture tube.

Transfer one million cells into a FACS tube and keep the
remaining cells on ice until transplantation.

Centrifuge the one million cells from steps 11 and 30 for
5 min at 500 g at room temperature.
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Fig. 1 (a) Depletion of T and B cells from primary AML samples with the EasySep
Human Biotin Positive Selection Kit Il. The plot on the left corresponds to the cells
from Subheading 3.2, step 11 (before depletion), while the plot on the right
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3.3 PBMG Isolation
from Healthy
Volunteers

32

33.

34.

35.

36.

37.

Discard the supernatant, resuspend the cells in 1 mL of flow
cytometry staining buffer, and centrifuge for 5 min at 500x g
at room temperature.

Discard the supernatant and resuspend the cells in 50 puL of
flow cytometry staining buffer.

Add 5 pL of Fc Blocker to each tube, vortex for 2 s, and
incubate for 10 min at room temperature.

Add 9.5 pL of depletion assessment antibody mix to each tube,
vortex for 2 s, and incubate for 20 min at 4 °C (se¢ Note 7).
Add 1 mL of PBS to each tube, vortex for 2 s, and centrifuge
for 5 min at 500x g.

Resuspend the cells in 200 puL of PBS and analyze the T- and
B-cell depletion efficacy, as well as the blast frequency in the
sample to be transplanted into the mice (Fig. 1a, b).

Here, it is assumed that PBMCs are injected simultaneously with
AML cells. Alternatively, PBMCs can be transplanted upon observ-
ing that AML cells have reached the desired level of engraftment.
This is especially relevant when using primary AML samples, which
can take several weeks to reach detectable engraftment levels.
Delaying the PBMC transplantation can prevent the development
of lethal GVHD (occurring typically within 3-6 weeks posttrans-
plantation [12]) before the engraftment of AML cells. Finally,
lower numbers of PBMCs can be transplanted by sublethally irra-
diating the mice 24 h before transplantation (see step 9).

1.

P A

If working with buffy coats from healthy volunteers, transfer
17.5 mL of cell suspension into a 50 mL conical tube and add
17.5 mL of PBS, mix by inversion. Otherwise, proceed to step
2.

. Transfer 15 mL of Ficoll-Paque into a 50 mL conical tube.

. Carefully overlay 35 mL of peripheral blood or diluted bufty

coat onto the Ficoll-Paque (see Note 8).

. Centrifuge for 20 min at 500x g at room temperature with no

brake.

. With a serological pipette, discard ~10 mL of plasma from the

top layer and with a new pipette collect the PBMCs, located at
the interface between the Ficoll-Paque and the plasma (thin
white layer right under the plasma), into a new 50 mL
conical tube.

Fig. 1 (continued) corresponds to the cells from Subheading 3.2, step 30 (after
the depletion). (b) Gating strategy for the analysis of the phenotype of AML blasts
in primary samples by flow cytometry



3.4 Transplantation
of Cells into NSG Mice

10.

11.
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. Adjust the volume of PBMCs to 50 mL with PBS and centri-

fuge for 5 min at 500x g at room temperature.

. Discard the supernatant and resuspend the cells in 5 mL

of PBS.

. Count the cells with the hematological cell counter.

. Adjust the WBC concentration to 200 million cells per mL. If

mice have been irradiated with 2 Gy 24 h before the transplan-
tation, PBMCs should be adjusted to 20 million per mL.

Filter the suspension with a 70 pm sterile cell strainer into a
sterile FACS tube.

Keep the cells on ice until transplantation.

NSG mice are typically transplanted between the ages of 8 and
11 weeks. As NSG mice are highly immunodeficient, supplement
their drinking water with antibiotics to reduce their risk of devel-
oping infections during the experiment.

1.

For intravenous transplantation, cither dilute the AML cells
twofold with PBS to reach a final concentration of five million
cells per mL or combine the AML cells with PBMCs at a 1:1
ratio to reach a final concentration of five million AML cells per
mL and 100 million PBMCs per mL.

. For subcutaneous injections, dilute the AML cells twofold with

Matrigel and mix well by pipetting up and down. Keep the cells
on ice until injection.

. For intravenous transplantations, inject 200 pL of suspension

into the tail vein of each mouse (one million AML cells plus
20 million PBMCs/mouse, or one million AML cells plus two
million PBMCs/mouse if mice have been irradiated) with a
26-gauge needle fitted to a syringe.

. For subcutaneous transplantations, inject 200 pL of the AML

cells—Matrigel suspension (one million AML cells per animal)
into the flank of each mouse with an insulin syringe.

. If subcutaneous AML transplantations are being performed,

dilute the PBMCs twofold with PBS and inject 200 pL of
suspension into the tail vein of each mouse (20 million
PBMCs per mouse or two million if animals have been
irradiated).

. Once the AML cells and/or PBMCs have been transplanted,

the animals might develop symptoms of AML and/or GVHD.
These symptoms include abnormal weight change (increasing
or decreasing), anemia (see Note 9), hunching, and reduced
activity. Score the animals every 2—-3 days for these symptoms
(two grades of severity for each symptom, with a weight change
of 10% = grade 1 and a weight change of 20% = grade 2).



370 Charline Faville et al.

3.5 Monitoring AML
Engraftment by Flow
Cytometry

Thoroughly follow the guidelines of your local ethics
committee.

. Sacrifice all animals reaching a score of 6 out of 8, having a

tumor size of 1 cm?®, or experiencing a weight change greater
than 20%.

Starting from 7 days posttransplantation, the engraftment fre-
quency of AML cells can be monitored in the peripheral blood of
NSG mice to evaluate the GVL effects. A low engraftment (fre-
quency of AML cells in peripheral blood) could reflect greater GVL
effects. This procedure can also be used to monitor the evolution of
the AML engraftment in mice that did not receive PBMCs simulta-
neously with AML cells.

1.

10.

11.

12.

13.

14.

Restrain the mouse using the restraint device with the tail
protruding.

. Disinfect the tail with an antiseptic solution.

. Heat the tail with an infrared lamp for 2-3 min to increase

blood flow in the tail and induce dilatation of the veins.

. Puncture the tail vein with the needle of a syringe and collect

the blood with a capillary (one capillary per mouse is sufficient).

. Transfer the blood to a Microtainer tube and return the mouse

to its cage.

. Count the WBCs with the hematological counter.
. Transfer the remaining blood (max 50 pL) into a FACS tube

and add 1 mL of 1X red blood cell lysis buffer, vortex for 2 s,
and incubate for 5 min at room temperature.

. Add 1 mL of PBS to each tube, vortex for 2 s, and centrifuge

for 5 min at 500x g at room temperature.

. Discard the supernatant, add 1 mL of flow cytometry staining

buffer, vortex for 2 s, and centrifuge for 5 min at 500x g at
room temperature.

Discard the supernatant, resuspend the cells in 50 pL of stain-
ing butffer, add 5 pL of Fc Blocker to each tube, vortex for 2 s,
and incubate for 10 min at room temperature.

Add 1 pL each of anti-CD45 and anti-CD33 antibody, vortex
for 2 s, and incubate for 20 min at 4 °C (se¢ Note 3).

Add 1 mL of PBS to each tube, vortex for 2 s, and centrifuge
for 5 min at 500x g at room temperature.

Discard the supernatant and resuspend the cells in 200 pL
of PBS.

Keep the cells at 4 °C for up to 24 h until analysis by flow
cytometry (Fig. 2).
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Fig. 2 Gating strategy for the analysis of AML cells (defined as human CD45*CD33* cells) in the blood of NSG
mice transplanted intravenously with AML cells

3.6 Monitoring AML
Engraftment by
Bioluminescence
Imaging

15. Based on the frequency of CD33™ cells among CD45" cells

(WBCs), and the concentration of WBCs obtained with the
hematological counter, compute the concentration of CD33"
cells in the blood of the animals (se¢ Note 10).

It luciferase-expressing AML cells have been transplanted into
mice, in vivo bioluminescence imaging can be used to monitor
the engraftment of AML cells. The advantage of this technique is
that all AML cells (not only those in circulation and /or expressing
CD33) can be detected.

1.

Reconstitute D-luciferin in PBS to a concentration of 15 mg/
mL and homogenize by vortexing for 30 s (se¢ Note 11).

. Initialize the IVIS Spectrum Imaging system following the

specific instructions of the device.

. Saturate the inhalation chamber with isoflurane.

. Subcutaneously inject 200 pL of D-luciferin solution using an

insulin syringe into the nape of a maximum of five mice at
a time.

. Return the mice to their cages and wait for 8 min (se¢e Note 12).

. Place the mice into the inhalation chamber until all animals are

asleep. Then, place the mice into the chamber of the IVIS
Spectrum Imaging system with isoflurane masks, keeping
them under anesthesia.

. Capture an initial image with the acquisition time set at 1 min,

then adjust the acquisition time accordingly: Decrease if the
signal is oversaturated or increase if the signal is absent.

. Image analysis can be performed with Living Image software.

The light intensity for each tumor or across the whole body of
the animal (if intravenous transplantation was performed) is
proportional to the engraftment of AML cells (Fig. 3).
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AML AML
PBMCs

Fig. 3 NSG mice were transplanted with AML cells (THP-1-luc) either
subcutaneously in Matrigel (top) or intravenously (bottom). Mice received
PBMCs (right) or not (left). Bioluminescence imaging (photons/sec) shows that
the presence of PBMCs reduces the growth of AML cells (GVL effects)

3.7 Monitoring If AML cells (either expressing luciferase or not) are transplanted
Subcutaneous Tumor subcutaneously, tumor size can be monitored with calipers.

Size with Calipers 1. Securely hold the tail of the mouse between your outermost

and middle fingers, grasp the loose skin at the nape between
your forefinger and thumb, and align the animal in your hand
to expose the tumor.

2. With a caliper, measure the length (L) and width (W) of the

tumor.

3. Assuming that the tumor is an ellipsoid, use the following
formula to compute its volume: Vr = 0.5 x L x W2
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4 Notes

10.

11.
12.

. OCI-AML3-luc can be obtained from Ubigene (YC-C022-

Luc-P). Conventional OCI-AML3 cells can be obtained from
multiple biobanks but those from DSMZ (ACC 582) were
shown to present less genetic drift from the original cell line
compared to other biobanks [26].

. Store the stock red blood cell lysis buffer at 4 °C and protect it

from light. Pre-warm the buffer to room temperature before
using it to lyse red blood cells.

. Volumes are for commercial antibodies available from various

providers. Researchers should determine the optimal volume
for each respective antibody prior to using.

. Matrigel is preserved at —20 °C but needs to be thawed at 4 °C

tor 24 h before transplantation. Keep thawed Matrigel on ice.

. If necessary, and if enough blood or bone marrow aspirate is

available, prepare as many 50 mL tubes as needed. A peripheral
blood volume of 50 mL from an AML patient with active
disease is typically sufficient to transplant 10 mice.

. Ifasignificant number of red blood cells remain visible after the

initial lysis, a second lysis can be performed.

. Alternatively, the cells can be incubated overnight at 4 °C to

maximize the staining efficacy [27].

. When overlaying the diluted blood sample, do not mix the

Ficoll-Paque with the sample.

. Anemia in NSG mice can be evaluated by monitoring the color

of their ears. A pink color is considered normal, while a
completely white color is considered a sign of severe anemia
(grade 2). An intermediate color is considered light anemia
(grade 1).

Since normal granulocytes and monocytes do not engraft in
NSG mice, the frequency of CD33" cells can be used as a proxy
of the engraftment of AML cells.

The D-luciferin solution can be aliquoted and kept at —80 °C.

In our hands, 8 min is the time needed for D-luciferin to
circulate properly in the animal and reach all AML cells
transplanted.
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