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23 SUMMARY:
24 Here, we show therapeutic potential of anti-angiogenic tumor-associated neutrophils after their
25  transfer into tumor-bearing mice. This protocol can be used to manipulate neutrophil activity ex
26  vivo and to subsequently evaluate their functionality in vivo in developing tumors. It is an
27  appropriate model for studying potential neutrophil-based immunotherapies.
28
29  ABSTRACT:
30 The contribution of neutrophils to the regulation of tumorigenesis is getting increased attention.
31 These cells are heterogeneous, and depending on the tumor milieu can possess pro- or anti-
32  tumor capacity. One of the important cytokines regulating neutrophil functions in a tumor
33  context are type | interferons. In the presence of interferons, neutrophils gain anti-tumor
34  properties, including cytotoxicity or stimulation of the immune system. Conversely, the absence
35 of an interferon signaling results in prominent pro-tumor activity, characterized with strong
36 stimulation of tumor angiogenesis. Recently, we could demonstrate that pro-angiogenic
37 properties of neutrophils depend on the activation of nicotinamide phosphoribosyltransferase
38 (NAMPT) signaling pathway in these cells. Inhibition of this pathway in tumor-associated
39 neutrophils leads to their potent anti-angiogenic phenotype. Here, we demonstrate our newly
40  established model allowing in vivo evaluation of tumorigenic potential of manipulated tumor-
41  associated neutrophils (TANs). Shortly, pro-angiogenic tumor-associated neutrophils can be
42  isolated from tumor-bearing interferon-deficient mice and repolarized into anti-angiogenic
43  phenotype by blocking of NAMPT signaling. The angiogenic activity of these cells can be
44  subsequently evaluated using an aortic ring assay. Anti-angiogenic TANs can be transferred into
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tumor-bearing wild type recipients and tumor growth should be monitored for 14 days. At day
14 mice are sacrificed, tumors removed and cut with their vascularization assessed. Overall, our
protocol provides a novel tool to in vivo evaluate angiogenic capacity of primary cells, such as
tumor-associated neutrophils, without a need to use artificial neutrophil cell line models. vc

INTRODUCTION:

Type | Interferons (IFNs) play an important role in the stimulation of host responses to neoplasias,
as the lack of type | IFN signaling results in significantly elevated tumor growth!. One of the
mechanisms involved in this process is the regulation of tumorigenic activity of tumor-associated
neutrophils, which is controlled by colony-stimulating factor 3 receptor (CSF3R) downstream
signaling®. Colony-stimulating factor 3 (CSF3), or granulocyte colony-stimulating factor, was
shown to activate signaling involving nicotinamide phosphoribosyltransferase (NAMPT)34,
NAMPT is a rate-limiting enzyme for nicotinamide adenine dinucleotide synthesis, which
enhances glycolysis and regulates DNA repair, gene expression, and stress response promoting
cancer cells survival and proliferation®>. NAMPT is overexpressed in multiple cancer types,
including colorectal, ovarian, breast, gastric, prostate cancer and gliomas®. NAMPT is essential
not only for tumor cells, but also for a wide variety of other cell types that are present in tumors,
such as myeloid cells — it drives their differentiation*, inhibits apoptosis and stimulate expression
of multiple cytokines or matrix-degrading enzymes in macrophages’.

Tumor-associated neutrophils represent important modulators of tumor growth. TAN functions
are strongly dependent on the type | IFN availability, as these cytokines prime anti-tumor activity
of neutrophils. To the contrary, the absence of IFNs supports tumorigenic activation of these
cells, especially their pro-angiogenic properties. In agreement with this, mice deficient in IFNs
develop significantly larger and better vascularized tumors, which are strongly infiltrated with
pro-tumoral/pro-angiogenic neutrophils®2&0  Importantly, such pro-angiogenic TANs show
elevated activity of NAMPT, suggesting its essential role in pro-tumor polarization of neutrophils.
Depletion of neutrophils using Ly6G antibody or inhibition of their migration (CXCR2 antibody)
results in decreased tumor angiogenesis, growth, and metastasis®. Nevertheless, generated
monoclonal antibodies are immunogenic, and their administration is associated with a range of
life-threatening side effects!!. Treatment with small molecules, such as NAMPT inhibitor FK866,
that modulate neutrophil tumoriogenicity, could help to avoid such complications.
Unfortunately, pharmacological systemic inhibition of NAMPT, next to its therapeutic effect on
tumor growth, leads to severe side effects including gastrointestinal toxicity and
thrombocytopenia. Therefore, the systemic application of NAMPT inhibitors is not feasible!?14,
For this reason, we suggest here a protocol where NAMPT activity is blocked directly in isolated
TANs. Such anti-tumor neutrophils are then adoptively transferred into a tumor-bearing host.
This protocol will help avoid systemic toxic side-effects of the compounds, while its effect on the
target cells will be sustained.

PROTOCOL:

All the procedures including animal subjects have been approved by the regulatory authorities:
LANUV (Landesamt fiir Natur, Umwelt und Verbraucherschutz NRW) and Regierungsprasidium
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Tlbingen, Germany. All manipulations should be performed in sterile conditions (under laminar
flow hood) using sterile reagents and instruments (syringes, scissors, forceps, disposable scalpels,
Petri dishes).

NOTE: The overall scheme of the protocol is shown in the Figure 1.

1. Preparation of B16F10 melanoma cell line

1.1.  Prepare mycoplasma-negative cells grown to a 90% confluent monolayer (approximately
10 x 108 cells/T75 flask) in complete Iscove’s Modified Dulbecco’s Medium (IMDMc: IMDM + 10%
Fetal Bovine Serum (FBS) + 1% penicillin-streptomycin).

1.2. Remove the medium, and rinse the cells with phosphate buffered saline (PBS). Apply 6
mL of a cell detachment solution containing proteolytic and collagenolytic enzymes (see the

Table of Materials), and incubate at 37 °C for 2 min.

1.3.  Knock the flask gently to mobilize remaining adherent cells from the bottom. Collect the
cell suspension in 15 mL tubes and centrifuge at 300 x g for 7 min and 20 °C.

1.4. Remove the supernatant, and resuspend the pellet well in 1 mL of PBS. Add 14 mL of PBS
and centrifuge (300 x g and 20 °C for 7 min).

1.5. Remove the supernatant and resuspend the pellet in 1 mL of PBS.

1.6.  Count the cells, and resuspend them to the concentration of 3 x 108/mL PBS (for the step
2) or 6 x 108/mL PBS (for the step 6) for injection. Keep cells on ice for a maximum of 30 min.

2. Allogenic tumor model in mice

2.1. Use 10 female Ifnar1”- mice 8-12 weeks old that are kept under specific-pathogen-free
(SPF) conditions.

NOTE: Female mice are preferable in a subcutaneous model of tumor growth, since males are
more aggressive and thus prone to infractions of the tumor site, which influences tumor growth.

2.2. Shave the skin of the mouse on the flank with an electrical shaver, and disinfect the skin
with tissue wet with 70% ethanol.

2.3.  Collect the prepared B16F10 melanoma cells at a concentration of 3 x 108/mL PBS (see
the step 1) in a 1 mL syringe and 0.4 x 19 mm needle. Inject 100 uL of the suspension

subcutaneously.

2.3.1. Mix the cells well before every injection. Use needles not less than 0.4 mm in diameter as
to not disturb tumor cells.
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2.4.  Place up to 5 mice in one cage, and control tumor size (length, width and depth) with a
caliper for 14 days.

NOTE: According to the animal regulations, the tumor size should not exceed 15 mm in diameter,
mice with bigger or necrotic/open tumors should be sacrificed beforehand.

2.5. Atday 14, sacrifice the mice in the CO; chamber.

2.6. Disinfect the skin with 70% ethanol and remove tumors with scissors and forceps in a
sterile Petri dish. Keep tumors in a 50 mL tube in complete Dulbecco's Modified Eagle Medium
(DMEMc: DMEM + 10% FBS + 1% penicillin-streptomycin) on ice.

3. TAN isolation

3.1. Place tumors into sterile 6-well plates, 5 tumors per well. Cut tumors into 2-3 mm pieces
with sterile scissors.

3.1.1. Digest with 1 mL of dispase/collagenase D/DNase | solution (0.2 mg/0.2 mg/100 mg in 1
mL of DMEMCc) per tumor. Incubate at 37 °C, 5% CO; in a humid incubator, and mix with a 10 mL
syringe without a needle every 15 min 3 times.

3.2. To remove undigested fibers, mesh cells through 100 um filters into 15 mL tubes (one
well per filter per tube). Add PBS to 15 mL, centrifuge tubes at 460 x g, 4 °C for 5 min, and remove
the supernatant.

3.3.  Lyse erythrocytes with a lysis buffer (NH4Cl 150 mM, KHCO3 10 mM, EDTA 0.1 mM, pH 7.3,
20 °C) by adding 1 mL into each tube. Mix well, and combine the solution from all tubes into one.
Stop the reaction after 2 minutes with 11 mL of ice-cold (4 °C) DMEMc.

3.4. Centrifuge at 460 x g, 4 °C for 5 min, and remove the supernatant. Resuspend the pellet
with 15 mL of cold PBS. Centrifuge at 460 x g, 4 °C for 5 min, and remove the supernatant.

3.5. Resuspend the pellet in 1 mL of PBS. Add 3 L of Fc-block antibodies (CD16/CD32, stock
0.5 mg/mL), and incubate on ice for 15 min.

3.6. Add antibodies: 10 uL of Ly6G-PE (stock 0.2 mg/mL) and 10 uL of CD11b-APC (stock
0.2 mg/mL). Add 20 uL of 6-Diamidin-2-phenylindol viability dye (DAPI, stock 5 mg/mL) and
incubate on ice in darkness for 30 min.

NOTE: Another combination of viability dyes and fluorescent conjugates of antibodies can be
used.

3.7. Add PBS up to 15 mL, centrifuge at 460 x g, 4 °C for 5 min, and remove the supernatant.
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3.8. Resuspend the pellet in DMEMc to the concentration approximately 10 x 108/mL, and
keep on ice.

3.9. Sort CD11b* Ly6GM alive (DAPI-negative) neutrophils with a fluorescence-activated cell
sorter (gating strategy see Figure 2).

NOTE: Keep the tube with cell suspension and the tube with DMEMCc for sorted cells at 4 °C. Use
the following optimal sorting settings: a 70 um nozzle, a threshold rate of maximal 22,000
events/second and a flow rate of 1-3.

3.10. Check the purity of the sorted neutrophils using a cytometer for a recommended purity
of >95%.

3.11. Centrifuge sorted neutrophils at 460 x g, 4 °C for 5 min, and remove the supernatant.
Resuspend the sorted cells in DMEMCc to the concentration of 1 x 10%/mlL.

NOTE: The expected number of neutrophils in one 14-day B16F10 tumor (10 mm diameter) is
approximately 3 x 10* cells.

4, NAMPT inhibition in TANs in vitro

4.1. Prepare FK866 (NAMPT inhibitor) stock in dimethylsulfoxide (DMSO) at a final
concentration of 100 mM.

4.2. Seed sorted neutrophils (step 3.11) into 2 wells of a 96-well U-bottom plate (1.5 x 10°
neutrophils/well). Add FK866 into the intervention well (final concentration of 100 nM), and an
equal amount of DMEMc with DMSQ into the control well. Incubate for 2 h at 37 °C, 5% CO;in a
humid incubator.

4.3. Centrifuge at 460 x g, 4 °C for 5 min, and remove the supernatant. Resuspend in 200 pL
of PBS in each well. Repeat 2 times.

4.4. Centrifuge at 460 x g, 4 °C for 5 min, and remove the supernatant. Resuspend in
commercial endothelial cell growth medium (supplemented with 4 uL/mL endothelial cell growth
supplement, 0.1 ng/mL recombinant human epidermal growth factor, 1 ng/mL recombinant
human basic fibroblast growth factor, 90 pg/mL heparin and 1 pg/mL hydrocortisone) to a final
concentration of 0.2 x 108 cells/mL (in 0.75 mL) (for step 5) or in PBS to the final concentration of
0.6 x 10° cells/mL (in 0.25 mL) (for step 6).

5. Estimation of angiogenic properties of TANs using the aortic ring assay

5.1.  Dissect the thoracic aorta from a male C57BL/6J (WT) mouse. Clean and cut into 0.5 mm
width rings. Place all rings in a well of a 24-well plate with 1 mL of supplemented endothelial cell
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growth medium. Incubate overnight at 37 °C, 5% CO; in a humid incubator.

NOTE: The use of young (younger than 8 weeks) male mice for aorta dissection is preferable,
since they give a more robust angiogenic response®®.

5.2.  Fill the wells of the 96-well flat-bottom plate with 50 uL of solubilized basement
membrane matrix, let the gel set for 30 min in a 37 °C, 5% CO; humid incubator to allow the
matrix to polymerize. Prepare at least 3 wells per condition.

5.3.  Embed the rings in solubilized basement membrane matrix by placing an aortic ring on
the top of the solid matrix layer, 1 ring in the center of each well. Add another 50 L of solubilized

basement membrane matrix to cover each ring.

5.3.1. Place the plate in a 37 °C, 5% CO; humid incubator for another 30 min to allow the
polymerization of the second matrix layer.

5.4. Add 150 pL/well of supplemented endothelial cell growth medium and 2x10* Ifnar1”
TANs (control and FK866-treated) (step 4.4).

5.5. Incubate the plate for 14 days at 37 °C, 5% CO; in a humid incubator.

5.6. Image using a standard phase-contrast microscope and estimate the endothelial
branching. Quantitative assessment of vessel morphometric and spatial parameters including
branching index can be performed automatically using the image processing program designed
for scientific images.

NOTE: Representative results are depicted in the Figure 3.

6. Adoptive transfer of treated neutrophils in the allogenic tumor model

6.1. Prepare B16F10 melanoma cells (step 1.6) in PBS at a concentration of 6 x 10° cells/mlL.
6.2. Prepare 2 types of neutrophils: FK866-treated neutrophils and control untreated
neutrophils (step 4.4) in PBS at a concentration 6 x 10° cells/mL. Mix neutrophils with B16F10

melanoma cells (the final neutrophil to tumor cells ratio 1:10) to have 2 types of cell mixtures.

6.3. Take 10 female WT mice 8-12 weeks old, 5 in each group. Shave the skin on the flank with
an electrical shaver, and disinfect with 70% ethanol.

6.4. Inject 100 pL of the cell suspension (step 6.2) subcutaneously with an insulin syringe and
a 0.4 mm diameter needle, to both groups of mice. Place 1-5 mice from the same group in one
cage.

6.5. Atday 2, prepare 2 types of neutrophils: FK866-treated neutrophils and control untreated
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neutrophils (step 4.4) in PBS at a concentration 6 x 10° cells/mL. Inject 100 pL of cell suspension
(step 6.4) i.v. into the tail vein with an insulin syringe and a 0.4 mm diameter needle, to both
groups of mice. Place mice back to the cage.

7. Tumor growth measurement, histological examination

7.1 Monitor tumor growth every other day. Evaluate the tumor size with calipers and
calculate the tumor volume with the formula V=4/3*n*(h*w?)/8 (h=height, w=width, depth=
width).

7.2 Sacrifice mice at the day 14 in the CO, chamber. Remove tumors and measure the tumor
weights.

7.3 Freeze tumors in optimum cutting temperature compound in liquid nitrogen, and store
at -80 °C.

7.4 Thaw the samples to -20 °C and prepare 5 um sections using a cryotome. Let the cryocuts
dry for 30 min at 20 °C. Fix the sections in -20 °C cold acetone for 2 min and let them dry for 30
min at 20 °C.

7.5 Block with Fc-block antibodies (CD16/CD32, stock 0.5 mg/mL 1:500) in PBS for 1 h at 20 °C.

7.6 Stain with rabbit anti mouse Laminin gamma antibody (1:1500 in PBS, 200 uL) for 1 h at
20 °C. Wash with PBS three times.

7.7 Stain with secondary goat anti-rabbit antibody (stock 0.5 mg/mL, 1:400 in PBS,), anti-
mouse aSMA (1:500 in PBS) and 2 pL of DAPI (stock 5 mg/mL, 1:100 in PBS) in a final volume of
200 plL of antibody solution. Incubate for 1 h at 20 °C in darkness. Wash with PBS three times.

7.8 Dry slides for 20 minutes at 20 °C in darkness. Mount with anhydrous mounting medium
for microscopy and cover with a coverslip. Let it dry 1 hin 37 °C.

7.9 Perform microscopical examination. Quantify the vascularization by counting the total
number (optionally area) of Laminin* vessels and the number (area) of SMA* developed vessels.

NOTE: To perform image analysis, take all images under the same conditions (light, contrast,
magnification). In this case, processing parameters are fixed, and image processing becomes
completely automatic. Representative results are depicted in the Figure 4 and Figure 5.

REPRESENTATIVE RESULTS:

Using the procedure described here, Ifnar1”- neutrophils were isolated from tumors and treated
with NAMPT inhibitor FK866 for 2 h. Untreated Ifnar1”- neutrophils were used as a control. The
effectivity of the treatment was evaluated using the aortic ring assay, which reflects the key steps
involved in angiogenesis (matrix degradation, migration, proliferation, reorganization). We could
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demonstrate that FK866-treated neutrophils have a significantly decreased capacity to stimulate
aortic branch formation, as compared to untreated cells (Figure 3A, 3B). FK866-treated anti-
angiogenic neutrophils were injected subcutaneously into tumor-bearing mice (at day O flank and
day 2 i.v.). We could observe significantly impaired tumor growth, as compared to mice injected
with untreated Ifnar1”7 neutrophils (Figure 4A, 4B). Histological examination of the extracted
tumors proved the significant suppression of angiogenesis in tumors isolated from mice treated
with FK866-treated TANs, as compared to those injected with untreated Ifnarl”- neutrophils
(Figure 5A,B).

FIGURE AND TABLE LEGENDS:

Figure 1. The scheme of the protocol. Step 1. Preparation of B16F10 melanoma cell line; 2.
Allogenic tumor model in mice; 3. Isolation of TANs from the tumors; 4. Inhibition of NAMPT in
TANs in vitro; 5. Estimation of angiogenic properties of TANs in the aortic ring assay; 6. Adoptive
transfer of treated neutrophils in the allogenic tumor model; 7. Tumor growth monitoring,
histological examination.

Figure 2. Gating strategy for TANs sorting. CD11b* Ly6G" alive neutrophils are sorted from
tumors with the purity 295%.

Figure 3. Suppression of angiogenic properties of TANs after FK866 treatment. Angiogenic
properties of sorted Ifnar1”- TANs treated with FK866 or with medium were estimated using
aorta ring assay. Branch formation was monitored during 14 days, representative results at the
day 14 are presented (A). Treatment with FK866 significantly decreased the number of
endothelial branches (B). Data are shown as median, interquartile range and min-max, *p<0.05.

Figure 4. Retardation of tumor growth after adoptive transfer of FK866-treated neutrophils.
The influence of TANs on the tumor growth was assessed. TANs were isolated, treated with FK866
and injected into tumor-bearing mice as described above. At day 14 mice were sacrificed, tumors
removed and analyzed. Ifnar17- TANs treated with FK866 versus controls were compared. (A)
Tumor growth was measured, (B) tumor mass and (C) size were estimated. Data are shown as
median, interquartile range and min-max, *p<0.05.

Figure 5. Suppressed tumor vascularization after adoptive transfer of FK866-treated
neutrophils. Tumors were isolated as described above (Fig 4). Vessel maturation was assessed
using anti-SMA antibodies (mature vessels) and anti-gamma laminin (endothelial cells). (A)
Representative staining of tumors are shown: SMA (green), laminin (red). Scale bars: 50 um. (B)
Quantification of tumor vascularization after adoptive transfer of TANs cultivated with FK866
(green) or medium (red) Data are shown as median, interquartile range and min-max, *p<0.05.

DISCUSSION:

Despite progress in surgical and pharmacological cancer treatment, successful therapy remains
a challenge. Since immune cells are known to play an important role in the regulation of tumor
growth, novel methods inhibiting tumorigenicity of such cells should be established. Here we
demonstrate a novel approach to suppress tumor growth via adoptive transfer of anti-angiogenic
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tumor-associated neutrophils. Selective targeting of pro-angiogenic NAMPT signaling in TANs,
using FK866 inhibitor, prevents side effects, which are observed upon systemic FK866 treatment.

The most critical part of the protocol is the need to use freshly isolated primary neutrophils.
Neutrophils are short-living cells, undergoing apoptosis or activated during the procedure of
isolation. Murine neutrophils should be kept in 4 °C media during all steps of isolation, including
cell sorting. Isolation of neutrophils should be performed as soon as possible and the experiment
should not be paused. Usage of Fc-block allows reducing the unspecific staining of the cells with
high Fc-receptor expression, like NK cells. We also recommend to minimize the number of
fluorescent-conjugated antibodies to simplify the gating strategy and to avoid the activation of
neutrophils due to antibody binding.

The limiting step of the protocol is the isolation of alive neutrophils from tumors due to a
relatively low amount of these cells in tumors (not more than 1% of single alive cells in
melanoma). This could only be possible using flow cytometry-based sorting. At the same time,
the usage of blood neutrophils for this protocol should be avoided due to only minor regulation
of NAMPT expression and their low functionality, which is altered upon tumor tissue arrival®®.
Possibly, in order to use blood neutrophils, they should be previously activated using tumor-
derived growth factors.

To avoid neutrophil apoptosis, short treatment with FK866 (2-4 h) is suggested, as it has no
influence on the viability of TANs, while prolonged treatment induces neutrophil apoptosis'®. In
sum, the protocol demonstrates the potential of ex vitro manipulated anti-angiogenic
neutrophils to functionally suppress tumor growth in mouse melanoma tumor model.
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Name of Material/ Equipment Company Catalog Number Comments/Description
15 ml tubes Sarstedt AG & Co., Nimbrecht, Germany 62,554,502
50 ml tubes Ce.llstar, Greiner Bio One International GmbH, 227261
Frickenhausen, Germany
5ml/ 10|.'nl / 25ml sterile tipps for the Ce.llstar, Greiner Bio One International GmbH, 6006180 / 607180 / 760180
automatic pipette Frickenhausen, Germany.
6 well flat-bottom cell culture plates Sarstedt AG & Co., Niimbrecht, Germany 833,920
Cellstar, Grei Bio One Int: ti | GmbH,
96 well flat-bottom cell culture plates € star, Greiner Blo Une International SmoH, 655180
Frickenhausen, Germany
Cellstar, Grei Bio One Int: ti | GmbH,
96 well U-bottom cell culture plates ©star, Greiner Blo Une International SmoH, 65018
Frickenhausen, Germany
AMG EVOS fl digital inverted microscope |AMG, Bothel, U.S.
anti-mouse CD11b zDSPha""'ge"' Becton Dickinson, Frankin Lakes, 553312 clone M1/70, APC-conjugated, 0.2mg/mL
anti-mouse Ly6G BioLegend, California, U.S. 127608 clone 1A8, PE-conjugated, 0.2mg/mL
BD FACS Ariall BD Biosciences, Becton Dickinson, Franklin Lakes, cell sorter
u.s.
Caliper Vogel Germany, Kevelaer, Germany
Innovatis, Roche Innovatis AG, Bielefeld,
Casy cell counter
Germany.
Cell Trics 50pm / 100 pm sterile filters Sysmex Partec GmbH, Goerlitz, Germany 04-004-2327 / 04-004-2328
Centrifuge Rotina 420 R Andreas Hettich, Tuttlingen, Germany 4706
Collagenase D Sigma-Aldrich/Merck, Darmstadt, Germany 11088858001
DAPI (#'6-Diamidino-2-Phenylindole, BioLegend, California, U.S. 422801 Stock: Smg/ml
Dilactate)
Dispase | Sigma-Aldrich/Merck, Darmstadt, Germany D4818-2MG
DMEM Gibeo, Life Technologies/Thermo Fisher 41966-029 DMEM complete: DMEM + 10% FBS + 1% penicillin-streptomycin
Scientific, M husetts, U.S.
DMSO (Dimethylsufoxide) WaK-Chemie Medical GmbH, Steinbach, WAK-DMSO-10 CryoSure-DMsO
Germany.
DNase | Sigma-Aldrich/Merck, Darmstadt, Germany DN25-100MG
DPBS Gl.bco,A L.|fe Technologies/Thermo Fisher 14190-094
Scientific, M husetts, U.S.
Endothelial cell growth medium PromoCell, Heidelberg, Germany €-22010
FBS (Fetal Bovine Serum) Biochrom, Berlin, Germany $0115
Fe-block (Anti-mouse CD16/32) BD Pharmingen, Becton Dickinson,Becton 553142 clone 2.4G2, Stock: 0.5mg/mL
Dickinson, Franklin Lakes, U.S.
FK 866 hydrochloride Axon Medchem, Groningen, Netherlands Axon 1546 Stock: 100 mM
Goat Anti-Rabbit IgG H&L Abcam, Cambridge, U.K. ab97075 Cy3-conjugated, Stock: 0.5 mg/mL
Heracell 240i CO2 Incubator Thermo Fisher Scientific, Waltham, U.S. 51026334
IMDM Gibeo, Life Technologies/Thermo Fisher 12440-053 IMDM complete: IMDM + 10% FBS + 1% penicillin-streptomycin
Scientific, Massachusetts, U.S.
Isis GT420 shaver B. Braun Asculap, Suhl, Germany 90200714
Matrigel Matrix basement membrane Corning Life Sciences, Amsterdam, Netherlands 7205011
Microtome Cryostat Microm HM 505 N Microm International GmbH, Walldorf, Germany
Monoclonal Anti-Actin, a-Smooth Muscle |Sigma-Aldrich/Merck, Darmstadt, Germany F3777 FITC-conjugated, no information about stock concentration
Needles 0.4 mm x 16 mm BD Ml.crolance, Becton Dicson, Becton Dickinson, 302200
Franklin Lakes, U.S.
Neomount Merck, Darmstadt, Germany HX67590916
Normal goat serum Jackson ImmunoResearch Laboratories, West 005-000-121
Grove, U.S.
i~ . Gibco, Life Technologies/Thermo Fisher
Penicillin Streptomycin Scientific, Massachusetts, U.S. 15140-122
Pipetus automatic pipette Hirschmann Laborgeréte, Eberstadt, Germany 9907200
ProLong Gold Antifade Mountant with Invitrogen, Thermo Fisher Scientific, P36935
DAPI Massachusetts, U.S.
rabbit anti mouse Laminin gamma 1 chain |Immundiagnostik, Bensheim, Germany AP1001.1 No information about stock concentration
StemPro Accutase Gl?m', Iflfe Technologies/Thermo Fisher A1105-01
Scientific, Massachusetts, U.S.
Sterile disposal scalpel (no. 15) MedWare, Naples, U.S. 120920
Syringes 1 m zDSPIastlpak, Becton Dickinson, Franklin Lakes, 303172
Syringes 10 ml BD Discardit II, Becton Dickinson, Franklin Lakes, 309110
U.S.
T75 sterile cell culture flasks Sarstedt AG & Co., Niimbrecht, Germany 833,911,302
Tissue-Tek O.C.T. Compound Sakura Finetek, Torrance, U.S. 4583
Zeiss AxioObserver.Z1 Inverted
Microscope with ApoTome Optical Carl Zeiss, Oberkochen, Germany
Sectioning
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ARTICLE AND VIDEO LICENSE AGREEMENT

Title of Article: | Twe=§
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Author(s):

E. 'Pn\o.-f.wq. ) 1. Spye S Bovdbenr; S.le~p, 3.JML--..M

Item 1: The Author elects to have the Materials be made available (as described at

http://www.jove.com/publish) via:
EStandard Access

Item 2: Please select one of the following items:

I:IOpen Access

—
The Author is NOT a United States government employee.

DThe Author is a United States government employee and the Materials were prepared in the
course of his or her duties as a United States government employee.

DThe Author is a United States government employee but the Materials were NOT prepared in the
course of his or her duties as a United States government employee.

ARTICLE AND VIDEO LICENSE AGREEMENT

1. Defined Terms. As used in this Article and Video
License Agreement, the following terms shall have the
following meanings: “Agreement” means this Article and
Video License Agreement; “Article” means the article
specified on the last page of this Agreement, including any
associated materials such as texts, figures, tables, artwork,
abstracts, or summaries contained therein; “Author”
means the author who is a signatory to this Agreement;
“Collective Work” means a work, such as a periodical issue,
anthology or encyclopedia, in which the Materials in their
entirety in unmodified form, along with a number of other
contributions, constituting separate and independent
works in themselves, are assembled into a collective whole;
“CRC License” means the Creative Commons Attribution-
Non Commercial-No Derivs 3.0 Unported Agreement, the
terms and conditions of which can be found at:
http://creativecommons.org/licenses/by-nc-

nd/3.0/legalcode; “Derivative Work” means a work based
upon the Materials or upon the Materials and other pre-
existing works, such as a translation, musical arrangement,
dramatization, fictionalization, motion picture wversion,
sound recording, art reproduction, abridgment,
condensation, or any other form in which the Materials may
be recast, transformed, or adapted; “Institution” means
the institution, listed on the last page of this Agreement, by
which the Author was employed at the time of the creation
of the Materials; “JoVE” means Mylove Corporation, a
Massachusetts corporation and the publisher of The Journal
of Visualized Experiments; “Materials” means the Article
and / or the Video; “Parties” means the Author and JoVE;
“Video” means any video(s) made by the Author, alone or
in conjunction with any other parties, or by JOVE or its
affiliates or agents, individually or in collaboration with the
Author or any other parties, incorporating all or any portion

of the Article, and in which the Author may or may not
appear.

2. Background. The Author, who is the author of the
Article, in order to ensure the dissemination and protection
of the Article, desires to have the JoVE publish the Article
and create and transmit videos based on the Article. In
furtherance of such goals, the Parties desire to memorialize
in this Agreement the respective rights of each Party in and
to the Article and the Video.

3. Grant of Rights in Article. In consideration of JoVE
agreeing to publish the Article, the Author hereby grants to
JoVE, subject to Sections 4 and 7 below, the exclusive,
royalty-free, perpetual (for the full term of copyright in the
Article, including any extensions thereto) license (a) to
publish, reproduce, distribute, display and store the Article
in all forms, formats and media whether now known or
hereafter developed (including without limitation in print,
digital and electronic form) throughout the world, (b) to
translate the Article into other languages, create
adaptations, summaries or extracts of the Article or other
Derivative Works (including, without limitation, the Video)
or Collective Works based on all or any portion of the Article
and exercise all of the rights set forth in (a) above in such
translations, adaptations, summaries, extracts, Derivative
Works or Collective Works and(c) to license others to do any
or all of the above. The foregoing rights may be exercised in
all media and formats, whether now known or hereafter
devised, and include the right to make such modifications
as are technically necessary to exercise the rights in other
media and formats. If the “Open Access” box has been
checked in Item 1 above, JoVE and the Author hereby grant
to the public all such rights in the Article as provided in, but
subject to all limitations and requirements set forth in, the
CRC License.

612542.6 For gquestions, please contact us at submissions@jove.com or +1.617.945.9051.
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4. Retention of Rights in Article. Notwithstanding
the exclusive license granted to JOVE in Section 3 above, the
Author shall, with respect to the Article, retain the non-
exclusive right to use all or part of the Article for the non-
commercial purpose of giving lectures, presentations or
teaching classes, and to post a copy of the Article on the
Institution’s website or the Author’s personal website, in
each case provided that a link to the Article on the JoVE
website is provided and notice of JoVE's copyright in the
Article is included. All non-copyright intellectual property
rights in and to the Article, such as patent rights, shall
remain with the Author.

5. Grant of Rights in Video — Standard Access. This
Section 5 applies if the “Standard Access” box has been
checked in Item 1 above or if no box has been checked in
Item 1 above. In consideration of JoVE agreeing to produce,
display or otherwise assist with the Video, the Author
hereby acknowledges and agrees that, Subject to Section 7
below, JOVE is and shall be the sole and exclusive owner of
all rights of any nature, including, without limitation, all
copyrights, in and to the Video. To the extent that, by law,
the Author is deemed, now or at any time in the future, to
have any rights of any nature in or to the Video, the Author
hereby disclaims all such rights and transfers all such rights
to JoVE.

6. Grant of Rights in Video — Open Access. This
Section 6 applies only if the “Open Access” box has been
checked in Item 1 above. In consideration of JoVE agreeing
to produce, display or otherwise assist with the Video, the
Author hereby grants to JOVE, subject to Section 7 below,
the exclusive, royalty-free, perpetual (for the full term of
copyright in the Article, including any extensions thereto)
license (a) to publish, reproduce, distribute, display and
store the Video in all forms, formats and media whether
now known or hereafter developed (including without
limitation in print, digital and electronic form) throughout
the world, (b) to translate the Video into other languages,
create adaptations, summaries or extracts of the Video or
other Derivative Works or Collective Works based on all or
any portion of the Video and exercise all of the rights set
forth in (a) above in such translations, adaptations,
summaries, extracts, Derivative Works or Collective Works
and (c) to license others to do any or all of the above. The
foregoing rights may be exercised in all media and formats,
whether now known or hereafter devised, and include the
right to make such modifications as are technically
necessary to exercise the rights in other media and formats.
For any Video to which this Section 6 is applicable, JoVE and
the Author hereby grant to the public all such rights in the
Video as provided in, but subject to all limitations and
requirements set forth in, the CRC License.

i Government Employees. If the Author is a United
States government employee and the Article was prepared
in the course of his or her duties as a United States
government employee, as indicated in Item 2 above, and
any of the licenses or grants granted by the Author
hereunder exceed the scope of the 17 U.S.C. 403, then the
rights granted hereunder shall be limited to the maximum

ARTICLE AND VIDEO LICENSE AGREEMENT

rights permitted under such statute. In such case, all
provisions contained herein that are not in conflict with
such statute shall remain in full force and effect, and all
provisions contained herein that do so conflict shall be
deemed to be amended so as to provide to JoVE the
maximum rights permissible within such statute.

8. Protection of the Work. The Author(s) authorize
JoVE to take steps in the Author(s) name and on their behalf
if JOVE believes some third party could be infringing or
might infringe the copyright of either the Author’s Article
and/or Video.

9. Likeness, Privacy, Personality. The Author hereby
grants JoVE the right to use the Author's name, voice,
likeness, picture, photograph, image, biography and
performance in any way, commercial or otherwise, in
connection with the Materials and the sale, promotion and
distribution thereof. The Author hereby waives any and all
rights he or she may have, relating to his or her appearance
in the Video or otherwise relating to the Materials, under
all applicable privacy, likeness, personality or similar laws.
10. Author Warranties. The Author represents and
warrants that the Article is original, that it has not been
published, that the copyright interest is owned by the
Author (or, if more than one author is listed at the beginning
of this Agreement, by such authors collectively) and has not
been assigned, licensed, or otherwise transferred to any
other party. The Author represents and warrants that the
author(s) listed at the top of this Agreement are the only
authors of the Materials. If more than one author is listed
at the top of this Agreement and if any such author has not
entered into a separate Article and Video License
Agreement with JOVE relating to the Materials, the Author
represents and warrants that the Author has been
authorized by each of the other such authors to execute this
Agreement on his or her behalf and to bind him or her with
respect to the terms of this Agreement as if each of them
had been a party hereto as an Author. The Author warrants
that the use, reproduction, distribution, public or private
performance or display, and/or modification of all or any
portion of the Materials does not and will not violate,
infringe and/or misappropriate the patent, trademark,
intellectual property or other rights of any third party. The
Author represents and warrants that it has and will
continue to comply with all government, institutional and
other regulations, including, without limitation all
institutional, laboratory, hospital, ethical, human and
animal treatment, privacy, and all other rules, regulations,
laws, procedures or guidelines, applicable to the Materials,
and that all research involving human and animal subjects
has been approved by the Author's relevant institutional
review board.

11. JoVE Discretion. If the Author requests the
assistance of JoVE in producing the Video in the Author’s
facility, the Author shall ensure that the presence of JoVE
employees, agents or independent contractors is in
accordance with the relevant regulations of the Author's
institution. If more than one author is listed at the
beginning of this Agreement, JoVE may, in its sole

612542.6  For questions, please contact us at submissions@jove.com or +1,617.945.9051.
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discretion, elect not take any action with respect to the
Article until such time as it has received complete, executed
Article and Video License Agreements from each such
author. JoVE reserves the right, in its absolute and sole
discretion and without giving any reason therefore, to
accept or decline any work submitted to JoVE. JoVE and its
employees, agents and independent contractors shall have
full, unfettered access to the facilities of the Author or of
the Author's institution as necessary to make the Video,
whether actually published or not. JoVE has sole discretion
as to the method of making and publishing the Materials,
including, without limitation, to all decisions regarding
editing, lighting, filming, timing of publication, if any,
length, quality, content and the like.

12 Indemnification. The Author agrees to indemnify
JoVE and/or its successors and assigns from and against any
and all claims, costs, and expenses, including attorney’s
fees, arising out of any breach of any warranty or other
representations contained herein. The Author further
agrees to indemnify and hold harmless JoVE from and
against any and all claims, costs, and expenses, including
attorney’s fees, resulting from the breach by the Author of
any representation or warranty contained herein or from
allegations or instances of violation of intellectual property
rights, damage to the Author’s or the Author’s institution’s
facilities, fraud, libel, defamation, research, equipment,
experiments, property damage, personal injury, violations
of institutional, laboratory, hospital, ethical, human and
animal treatment, privacy or other rules, regulations, laws,
procedures or guidelines, liabilities and other losses or
damages related in any way to the submission of work to
JoVE, making of videos by JoVE, or publication in JoVE or
elsewhere by JoVE. The Author shall be responsible for, and
shall hold JoVE harmless from, damages caused by lack of
sterilization, lack of cleanliness or by contamination due to

ARTICLE AND VIDEO LICENSE AGREEMENT

the making of a video by JoVE its employees, agents or
independent contractors. All sterilization, cleanliness or
decontamination procedures shall be solely the
responsibility of the Author and shall be undertaken at the
Author's expense. All indemnifications provided herein
shall include JoVE's attorney’s fees and costs related to said
losses or damages. Such indemnification and holding
harmiless shall include such losses or damages incurred by,
or in connection with, acts or omissions of JoVE, its
employees, agents or independent contractors.

13. Fees. To cover the cost incurred for publication,
JOVE must receive payment before production and
publication the Materials. Payment is due in 21 days of
invoice. Should the Materials not be published due to an
editorial or production decision, these funds will be
returned to the Author. Withdrawal by the Author of any
submitted Materials after final peer review approval will
result in a US51,200 fee to cover pre-production expenses
incurred by JoVE. If payment is not received by the
completion of filming, production and publication of the
Materials will be suspended until payment is received.

14. Transfer, Governing Law. This Agreement may be
assigned by JoVE and shall inure to the benefits of any of
JoVE’s successors and assignees. This Agreement shall be
governed and construed by the internal laws of the
Commonwealth of Massachusetts without giving effect to
any conflict of law provision thereunder. This Agreement
may be executed in counterparts, each of which shall be
deemed an original, but all of which together shall be
deemed to me one and the same agreement. A signed copy
of this Agreement delivered by facsimile, e-mail or other
means of electronic transmission shall be deemed to have
the same legal effect as delivery of an original signed copy
of this Agreement.

A signed copy of this document must be sent with all new submissions. Only one Agreement is required per submission.

CORRESPONDING AUTHOR
Name:
JAdwien J&BL ON§ LA
D rt t e
SPAMENE | £NT DEPARTMENT
Institution:

UNWVERSITY Hoel?P:

TAL ESIEN

Title: PO DR. RER _ N T

Signature:

)

Date: 0}.o1. 18

Please submit a signed and daud copy of this Ilcense by one of the following three methods:
1. Upload an electronic version on the JoVE submission site

2. Faxthe document to +1.866.381.2236

3. Mail the document to JoVE / Attn: JoVE Editorial / 1 Alewife Center #200 / Cambridge, MA 02140
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revision of our manuscript JoVE59807 entitled: “Transfer of manipulated tumor-associated
neutrophils into tumor-bearing mice to study their angiogenic potential in vivo “.

We carefully addressed all the reviewer concerns and questions. Please find enclosed the revised
version of our manuscript and below a point-by-point response to all comments. We feel that
the revised version of our manuscript is significantly improved and should be now suitable for
the publication in the JoVE.

With best regards,
Yours,

™
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Jadea Jablonska \
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Point to point response:

Question

Answer

Editorial board

1. Please take this opportunity to thoroughly proofread the
manuscript to ensure that there are no spelling or grammar
issues. The JoVE editor will not copy-edit your manuscript
and any errors in the submitted revision may be present in
the published version.

Thank you for the comment,
we corrected this accordingly

2. Please revise lines 58-59, 197-199, 201-203, 207-209 to
avoid previously published text.

done

3. Are any figures reprinted from a previous publication?

There are no figure reprinted
from the previous publication

4. Keywords: Please provide at least 6 keywords or
phrases.

The 6" keyword is added

5. Introduction: Please expand to include the advantages of
the presented method over alternative techniques with
applicable references to previous studies, description of the
context of the technique in the wider body of literature and
information that can help readers to determine if the method
is appropriate for their application.

done

6. Please define all abbreviations before use.

done

7. Please abbreviate liters to L (L, mL, yL) to avoid
confusion.

done

8. JOVE cannot publish manuscripts containing commercial
language. This includes trademark symbols (™), registered
symbols (®), and company names before an instrument or
reagent. Please remove all commercial language from your
manuscript and use generic terms instead. All commercial
products should be sufficiently referenced in the Table of
Materials. You may use the generic term followed by “(Table
of Materials)” to draw the readers’ attention to specific
commercial names. Examples of commercial sounding
language in your manuscript are: Zeiss AxioObserver.Z1,
Neomount, Matrigel, etc.

done

9. Please adjust the numbering of the Protocol to follow the
JoVE Instructions for Authors. For example, 1 should be
followed by 1.1 and then 1.1.1 and 1.1.2 if necessary.
Please refrain from using bullets, dashes, or indentations.

done

10. Please add more details to your protocol steps. There
should be enough detail in each step to supplement the
actions seen in the video so that viewers can easily
replicate the protocol. Please ensure you answer the “how”
question, i.e., how is the step performed? Alternatively, add
references to published material specifying how to perform
the protocol action. See examples below.

done

11. Line 84: How to disinfect the mouse? Please describe.

done

12. Line 88: Please describe how to control tumor growth,
sacrifice the mouse and remove tumors.

done

13. Line 89: Please provide the composition of the DMEM
complete. What container is used?

done




14. Lines 92-94: Are the tumors from one mouse or multiple | done
mice? What container is used for digestion? In 1 ml of

what? It is unclear. What volume of digestion solution is

used?

15. Line 95: Is the residue left on the filter discarded? done
Please clarify. How many filters/tubes are used per mouse?

16. Line 96: Add PBS to what? The 15 ml tube? What done
volume of PBS is used?

17. Line 104: § Ol of DAPI or Ly6G-PE? It is unclear. done
18. Line 106: What volume of PBS is added? done
19. Line 107: What volume of DMEM complete is used? done
What does it mean by “sort into cold DMEM complete™?

20. Line 108: Is the sample analyzed by FACS? done
21. Line 110: How to check the purity of the sorted done
neutrophils?

22. Line 115: Please list an approximate volume to prepare. | done
23. Line 125: Please provide the composition of the done
endothelial cell growth medium.

24. Line 129: Please describe how these are actually done
performed and specify all surgical tools used.

25. Line 141: Please describe how to prepare melanoma done
cells. What does min mean?

26. Line 142: What does p.4.6 mean? Also p.6.2, p.1.8? done
27. Line 160: At what temperature are the sections fixed? done
28. Please combine some of the shorter Protocol steps so done
that individual steps contain 2-3 actions and maximum of 4
sentences per step.

29. Please apply single line spacing throughout the done

manuscript, and include single-line spaces between all
paragraphs, headings, steps, etc.

30. After you have made all the recommended changes to
your protocol (listed above), please highlight 2.75 pages or
less of the Protocol (including headings and spacing) that
identifies the essential steps of the protocol for the video,
i.e., the steps that should be visualized to tell the most
cohesive story of the Protocol.

We have highlighted
essential steps

31. Please highlight complete sentences (not parts of
sentences). Please ensure that the highlighted part of the
step includes at least one action that is written in imperative
tense. Notes cannot usually be filmed and should be
excluded from the highlighting. Please do not highlight any
steps describing anesthetization and euthanasia.

done

32. Please include all relevant details that are required to
perform the step in the highlighting. For example: If step 2.5
is highlighted for filming and the details of how to perform
the step are given in steps 2.5.1 and 2.5.2, then the sub-
steps where the details are provided must be highlighted.

done

33. Figure 3: Please include a space between the numbers
and their corresponding units of the scale bar. Please
describe panel A and B in the figure legend.

done




34. Figure 4: In panel A, please make the number “3” in
‘mma3” a superscript. Please describe the right panel in the
figure legend and probably label it as panel C.

done

35. Figure 5: Please include a space between the numbers
and their corresponding units of the scale bar.

done

36. Table of Materials: Please ensure that it has information
on all relevant supplies, reagents, equipment and software
used, especially those mentioned in the Protocol. Please
sort the items in alphabetical order according to the name of
material/equipment.

done

37. Please ensure that the references appear as the
following: [Lastname, F.I., LastName, F.I., LastName, F.I.
Article Title. Source. Volume (Issue), FirstPage — LastPage
(YEAR).] For more than 6 authors, list only the first author
then et al. Please do not abbreviate journal titles. See the
example below:

Bedford, C.D., Harris, R.N., Howd, R.A., Goff, D.A., Koolpe,
G.A. Quaternary salts of 2-[(hydroxyimino)methyl]imidazole.
Journal of Medicinal Chemistry. 32 (2), 493-503 (1998).

done

Reviewer #1

-It seems Fig 4A and Fig 4B were already used in their
recently published papers (Fig4b in References 14).

Yes, the data were published
in our previous manuscript,
since the story is based on
this manuscript. We have
modified the figure so that it
does not resemble 1JC figure.

-Numbering is wrong. My guess it happens after removal of
part 1. It looks like it was not updated.

done

-Step 5.7 is not a repeat of step 5.1-5.4 as described by the
authors.

Thank you for the comment,
we corrected this

-On page 2/ 6, line 88: it is better to give a tumor size at
which the mice need to be sacrificed, rather than a day.

The day reflects the stage of
the tumor development,
tumors should not exceed 15
mm in diameter according to
the animal care regulations.
We sacrifice mice for this
experiment at day 14. Tumor
size at this time depends on
mice and treatment

-On page 2/ 6, line 104: although the figure 2 shows CD11b
staining, this antibody is not included here. Please add it.

done

-On page 2/ 6, line 116: In which volume do you seed these
TAN ? Also specify how many TAN per well and not merely
"into 2 equal parts" as you might obtain different amounts of
TAN depending on the tumor. Your inhibitor might be
titrated differently if you don't use the exact same number of
TAN per well every time.

The reviewer is right, we
corrected this

-On page 2/ 6, line 118: although the quantity of DMSO is
low after the dilution of the inhibitor, still some DMSO should
be added to the control well not just DMEM.

The reviewer is right, we
corrected this mistake

-On page 2/ 6, line 125: do TAN survive in this endothelial
cell growth medium, without serum neither cytokines?

TANSs due to their activation
in the tumor milieu survive in
this medium up to 3 days.




During this time, TANs
release cytokines and growth
factors that stimulate
endothelial cells and initiate
angiogenic processes. Our
experience shows that their
longer presence is not
needed.

-On page 3/ 6, line 151: with this 2nd injection i.v. this time,
most neutrophils will go to the lungs, liver and some in the
spleen, but very few in the tumor (which is not even
palpable at 1-4 days). So I'm not really sure what could be
achieved here.

Growing tumors secret
neutrophil-specific
chemotactic factors, as the
accumulation of these cells is
observed in the place where
tumor cells were injected
already at day 1. It happens
long before tumors are
palpable. Probably, such
released chemokines attracts
iv injected neutrophils, since
our previous experiments
demonstrate their homing to
the site of injected tumors.

-On page 3/ 6, line 155: This formula is accurate for
ultrasonography measurements but not for calipers. For
calipers, it is probably better to use V = (12 x L)/2, where |
and L are the shortest and longest diameters (in mm) of the
tumors, respectively.

Our observations show that
the shortest diameter =
depth. Therefore, we use this
formula in our publications.
However, since we mainly
compare growth of tumors
between different conditions
or mouse strains the formula
that we use is not critical.

-On page 4/ 6, lines 178-179: Here, neutrophils were
injected twice in the flank while earlier (page 3 /86, line 151),
the second injection was i.v. What is accurate?

The second injection was i.v.
— we corrected this now

Reviewer #2

While all the steps are listed, it would be appropriate to add
clarifications and rationale to the different steps at various
points so the researchers understand why specific steps are
performed the way they are and understand the importance
of these steps.

Thank you for the comment.
The reviewer is right, we
corrected this accordingly

It would be important to change the wording on the animal
use (see comments below) as they are determined by
country/organization/animal care committee

done

It would be important to provide a table or graph that
outlines the yield per tumor or tumor size so that
researchers can plan their experiments accordingly. It is
also likely that combining several tumors would result in
relatively less loss/higher yields than individual tumors.

Thank you for the comment,
we agree with that. We
corrected this accordingly

The figure with the timeline is not very clear. There are 2
groups of donor mice that provide neutrophils for the
recipient on 2 different days. The aortic ring assay is likely
to be run in parallel, but the abstract suggests sequential
order (not likely that the neutrophils will be alive after the 12
days sitting in a well)

Thank you for the comment.
The reviewer is right. These
two experiments are run in
parallel. First, controls the
angiogenic capacity of
neutrophils in vitro, second
one in vivo. We corrected the




figure and hope that it is clear
now

Line 83: is there a specific reason why female mouse are
used. It would be good if the authors indicate whether this
would work in male mice as well

It is an interesting question
the reviewer raises here.
Despite of the fact that male
and female innate and
adaptive immune responses
are comparable, we observe
in our experiments that
female mice grow bigger
tumors. Moreover, males due
to their aggressiveness are
prone to infractions of the
tumor, which increases
inflammation and influences
tumor growth. Therefore, to
obtain comparable results,
we always stay with the same
gender.

Line 85 presumably the B16F10 is injected s.c.

The reviewer is right,
corrected

Line 88: letting tumors grow by days rather than size might
be in violation of many animal care standards and protocols.
Please indicate a maximum tumor size that you work with
and describe the consistency of the tumor. At this time point
it is likely that the tumor has become necrotic in the middle
and might fall apart/rupture upon harvest.

The reviewer is right. We
stick to animal care
standards and we indicated
reviewer concerns in the text.

Line 89 please clarify DMEM complete

done

TAN isolation,

Please indicate at the top that except for the 1st step the
cells should be kept cold to improve viability and yield (so
the reader will know that it is not an option)

done

Please indicate at the beginning that this will be flow sorting
(if the authors have ever tried another method (such as
magnetic beads it would be good to indicate, even if it is to
warn people against it).

The reviewer is right, we
included this into the
manuscript

Indicate what machine you are using as there can be large
differences in "fragile cell" viability using jet-in-air vs cuvette
systems.

The information about sorter
is included into M&M table

Line 108 : For the sorting, please provide a note indicating
that the neutrophils will have high FSC and SSC and that
the gating strategy involves these large gates.

The reviewer is right, it is
shown on the Figure 2, which
displays our sorting strategy
(R2).

Line 109 : Please indicate why the "tail" of the Ly6C CD11b
cells is not included in the gating strategy

We think the reviewer means
Ly6G “tail”. Such gating
excludes monocytes that are
present in the tail.

Line 110 : please add that the checking for purity is done by | done
re-running it through the flow cytometer.
Please indicate something about expected yield/tumor, done

viability, the effect of combining tumors or muitiple tumors
on the yield. Please indicate something about your preferred
manner of counting since the numbers are so low and it is




likely that flow sorting and the manipulations will affect the
numbers.

NAMPT inhibition in vitro done
Line 116: At point 2 indicate how many cells/well (please

provide a not if you have seen any effects on viability with

different seeding densities

Line 125 : At point 6, this step is for the angiogenic assay done
and not for the transfer into vivo

Line 129 : Please explain why the male aorta is used done
Line 134 please proved more information on the embedding | done

(pushed down? More Matrigel added? The originally cast
Matrigel should be relatively sturdy by now

For the figure 3, it would be good provide the scoring
system for the branching or provide the reference with the
scoring system

This is an interesting idea.
We will try to include it into
our next studies. For the
need of this protocol counting
of branches was sufficient

Adoptive transfer
Line 141 : please indicate the fluid used (PBS?)

The reviewer is correct, done

Line 143 : please indicate the fluid used (PBS?)

done

Line 149 : housing will be dependent on the specific animal
facilities and can vary widely between facilities/countries). If
there is a need to do small group housing, please elaborate.

There is no need for special
housing, females can be kept
according to our animal care
regulations

Line 150 : presumably step 1 is not repeated. Please
indicate why there is a repeat step and what would happen
if this is done on a different day (this will tell the researchers
how much flexibility they have in the planning)

Neutrophils have the maximal
effect during the initiation of
angiogenic processes in the
early stages of the tumor
development (0-3 days).
Depletion or transfer of these
cells later have no effect on
the tumor vascularization

Tumor growth
Line 156: please indicate that harvest would be determined
by tumor size/ restrictions of the animal welfare guidelines

done

Line 168 please provide some information on the
quantitation of the images (or provide a reference)

done

Reviewer #3

-Although the protocol concerned is one that was used in
the |JC paper, effort should be made to make the
commentary, etc., more in keeping with this protocol and not
reiterate the findings of the IJC paper too much. Critical
assessment of this protocol and how it compares with
others could be expanded and this would help to make it
distinct from the 1JC paper.

Thank you for this comment.
We tried to address this in
the manuscript

It is not always clear whether vehicle controls are to be used
and their formulation.

Thank you for this comment,
we addressed it in the
manuscript

Although reasonably clear, the paper does need
considerable copy editing to make it suitable for publication.

We went through the
manuscript and edited it
accordingly. We hope the
reviewer is satisfied




Final or stock concentrations of all Ab should be listed not
just their dilution factor.

We included this information
into M&M table, when
provided by the manufacturer
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Transfer of ex—vive-manipulated tumor-associated neutrophils into tumor-bearing mice to

study their influence-on-tumor-angiogenesis-and-growth-angiogenic potential in vivo.
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SUMMARY:

Here we show therapeutic potential of anti-angiogenic tumor-associated neutrophils after their
transfer into tumor-bearing mice. This protocol can be used to manipulate neutrophil activity ex

vivo and to subsequently te-evaluate their functionality jn i#-vivo systerin developing tumors, It

is an appropriate model for studying potential neutrophil-based immunotherapies.

ABSTRACT:

The contribution of neutrophils to the regulation of tumorigenesis is recently getting growing
attention. These cells are heterogeneous, and depending on the tumor milieu can possess pro-
or anti-tumor capacity. One of the important cytokines regulating neutrophil functions in tumor
context are type | ENsinterferons. In presence of ENsinterferons neutrophils gain anti-tumor
properties, including cytotoxicity or stimulation of the immune system. On the opposite, the
absence of ENinterferon signaling results in prominent pro-tumor activity, characterized with
strong stimulation of tumor angiogenesis. Recently, we could demonstrate that pro-angiogenic
properties of  neutrophils depend on the activation of  Nicotinamide
Phespheribesyltransferasenicotinamide phosphoribosyltransferase (NAMPT) signaling pathway
in these cells. Inhibition of this pathway in FANs-tumor-associated neutrophils leads to their
potent anti-angiogenic phenotype. Here, we demonstrate the—petentialef-our neutrophils

transfernewly established model teallowing in vivo studyevaluation of tumorigenic functionality
ofthese—eells-potential of manipulated tumor-associated neutrophils (TANs). Shortly, pro-
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angiogenic FANs—are—tumor-associated neutrophils can be isolated from tumor-bearing
{ENinterferon-deficient mice and repolarized into anti-angiogenic eels—using—phenotype by
blocking of NAMPT inhibiterFK866—TFheirsignaling. The angiogenic activity is—cenfirmedof these
cells can be subsequently evaluated using aortic ring assay. Sueh-antiAnti-angiogenic TANs are
subseguently-can be transferred into tumor-bearing WFwild type recipients and in-thefellowing
I4-days-tumor growth isshould be monitored_for 14 days. At day 14 mice are sacrificed, tumors
removed , cut and thelr vascularization assessed Overall, t.he—pesults—umated—that—tpansfer—e#

£uﬂet}eﬂa4+t~y—m—t&mer—eente*tour protocol prowdes a novel tooI to in vivo evaluate angiogenic
capacity of primary cells, such as tumor-associated neutrophils, without a need to use artificial
neutrophil cellline models.

INTRODUCTION:

[ Formatted: Font: Calibri

Type | Interferons (IFNs) are—essentialfor—play an important role in the stimulation of host
responses to neoplasias—taek, as the lack of type | IFN signaling results in significantly elevated
tumor angiogenesisand-growth 1. The-meleeularOne of the mechanisms ef-these-effectsinclude
aetivation-efinvolved in this process is the regulation of tumorigenic activity of tumor-associated
neutrophils, which is controlled by colony-stimulating factor 3 receptor (CSF3R) downstream
cascade-inthe-absence-of typetsignaling 2. G-CSEColony-stimulating factor 3 (CSF3}s-apetent
regulatoreftumeorgrowth-and), or granulocyte colony-stimulating factor, was shown to activate
signaling pathway-involving nicotinamide phosphoribosyltransferase (NAMPT) 34, NAMPT is a
rate-limiting enzyme for NADnicotinamide adenine dinucleotide synthesis, which enhances
glycolysis and regulates DNA repair, gene expression, and stress response promoting cancer cells
survival and proliferation . NAMPT is overexpressed in multiple cancer types, including
colorectal, ovarian, breast, gastric, prostate cancer and gliomas ©.

'NAMPT is essential not only for tumor cells, but also for a wide variety of other cell types that
are present in tumors, such as myeloid cells—NAMPTregulates — it drives their differentiation ef
hematopoieticprecursors-into-myeloid-lineage—cells—*, inhibits apoptosis ef-cels-and was—alse
shewn—te—stimulate expression of multiple cytokines; or matrix-degrading enzymes and

chemokines-in macrophages Pharmacological-inhibitionof NAMPT resultsin-suppression-of

Tumor-associated neutrophils{FANs} represent important modulators of tumor growth. TANs
functions are strongly dependent on the type | IFN availability, as these cytokines prime anti-
tumor activity of neutrophils. To the contrary, the absence of IFNs supports tumorigenic
activation of these cells, especially their pro-angiogenic properties. In agreement with this, mice
deficient in IFNs develop significantly larger and better vascularized tumors, which are strongly
infiltrated with pro-tumoral/pro-angiogenic neutrophils ¥23-1° Importantly, such pro-angiogenic
TANs show elevated activity of NAMPT, suggesting its essential role in pro-tumor polarization of
neutrophils.

Depletion of neutrophils using Ly6G antlbody or |nh|b|t|on of thelr migration (CXCRZ antlbody)

results in decreased tumor angiogenesis, growth, and metastasis 8. Nevertheless, generated
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monoclonal antibodies are immunogenic, and their administration is associated with a range of
life-threatening side effects 1. Treatment with small molecules, such as NAMPT inhibitor FK866,
that modulate neutrophil tumoriogenicity, could help to avoid such complications.
Unfortunately, pharmacological systemic inhibition of NAMPT, next to its therapeutic effect on
tumor growth, leads to severe side effects including gastrointestinal toxicity and
thrombocytopenia. Therefore, the systemic application of NAMPT inhibitors is not feasible 1214,
For this reason, we suggest here the protocol where NAMPT activity is blocked directly in isolated
TANSs. Such anti-tumor neutrophils are then adoptively transferred into tumor-bearing host. This
protocol will allow to avoid systemic toxic side-effects of the compounds, while its effect on the
target cells will be sustained.

PROTOCOL:

Note: All the precedureprocedures including animal subjects have been approved by the
regulatory authorities: LANUV (Landesamt flir Natur, Umwelt und Verbraucherschutz NRW)
Germanyand Regierungsprasidium Tibingen, Germany. All manipulations should be performed
in sterile conditions (under laminar flow hood) using sterile reagents and instruments (syringes,
scissors, forceps, disposable scalpels, Petri dishes).

The overall scheme of the protocol is shown in the Figure 1.

11. Preparation of B16F10 melanoma cell line.
1.1. Prepare mycoplasma-negative cells grown to 90% confluent monolayer (approximately
10 x 10° cells/T75 flask) in complete Iscove’s Modified Dulbecco’s Medium (IMDMc: IMDM +
10% Fetal Bovine Serum (FBS) + 1% penicillin-streptomycin)
1.2. Remove the medium, rinse the cells with Phosphate Buffered Saline (PBS) and apply 6 ml
of a cell detachment solution containing proteolytic and collagenolytic enzymes (see “Table
of materials”), incubate at +37 °C for 2 min
1.3. Knock the flask gently to mobilize remaining adherent cells from the bottom, collect
suspension of cells in 15 mL tubes and centrifugate at 300g for 7 min, +20 °C.
1.5. Remove the supernatant, resuspend the pellet well in 1 mL PBS, add 14 mL PBS and

[ Formatted:

Font: Calibri

[Formatted: Font: Calibri, Font color: Gray-50%

2 2.2.Shave the skin of the mouse on the flank enbethsideswith electrical shaver, disinfect+ V-

/| Formatted:

German (Germany)

centrifugate (300g, 7 min, +20 °C). {Formatted: Normal, Indent: Left: 0.25", No bullets or
1.6. Remove the supernatant and resuspend the pellet in 1 mL PBS. numbering
1.7. Count cells, resuspend them to the concentration of 3 x 106/mL PBS (for the step 2) or 6 [Formatted: Highlight
x 10%/mL PBS (for the step 6) for injection. Keep cells on ice for maximum 30 min. [Formatted: Font: Italic, Highlight
,[Formatted: Highlight
2. Allogenic tumor model in mice. , [Formatted: Highlight
/ ,[Formatted: Highlight
1. Female-2.1. Take 10 female [fnar1?, mice 8-12 weeks old kept under Specific-Pathogen-+/ /* {Formaﬁed: Normal, Indont. Lee 0.25" No bulles or
Free (SPF), conditions. 4 numbering
Cateh-the-mouse,shaveNote: Female mice are more preferable in a subcutaneous model of [Formatted: Highlight
tumor growth, since males are more aggressive and thus prone to infractions of the tumor [ Formatted: Highlight
site, which influences tumor growth. 4 [ Formatted: Highlight
(
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the skin with tissue wet with 70% ethanol. [Formatted:

Highlight

)
=

3. Prepare2.3. Collect the prepared B16F10 melanoma cells 3x30°-/mlin concentration 3 x Formatted
10%/mL PBS_(see the step 1) in 1 mL syringe and 0,4 x 19 mm needle, inject 100 ulL of
suspension en-the-flank-ef-meuse-with-insulin-syringe{0,4-x19-mm-needle}subcutaneously.

Note: mix the cells well before the-injection—every injection. Use the needles not less than< {Formatted:

0,4 mm in diameter not to disturb tumor cells. Opt

Normal, Indent: Left: 0.25", Space Before:}

Control-tumergrewth2.4. Place up to 5 mice in one cage, control tumor size (length, width

and depth) with caliper for 14 days; [Formatted:

Highlight ]

2.5. At day 14 sacrifice the mice atin the day-34,CO2 chamber

4. 2.6 Disinfect the skin with 70% ethanol and, remove tumors,keep-in-_with scissors and+ | Formatted:
0 pt, No bullets or numbering

forceps in a sterile Petri dish. Keep tumors in 50 mL tube in complete Dulbecco's Modified

Normal, Indent: Left: 0.25", Space Before:}

Eagle Medium (DMEMc: DMEM complete+ 10% FBS + 1% penicillin-streptomycin), on ice. ~| Formatted

)

2Note: According to the animal regulations, tumor size should not exceed 15 mm in diameter,
mice with bigger or necrotic/open tumors should be sacrificed beforehand.

3. TAN isolation.

1. 3.1. Place tumors into sterile 6-well plates, 5 tumors per well. Cut tumors into 2-3 mm-< | Formatted:
0 pt, No bullets or numbering

Normal, Indent: Left: 0.25", Space Before: }

pieces with sterile scissors, digest with 1 mL dispase/collagenaseAf collagenase D/ DNase-
solution (0.2mgf2 mg/ 0.2mg/100mg2 mg/ 100 mg in 1 mibmL DMEMCc) per 1 tumor,

~| Formatted

incubate 45-in-at +-37 °C, 5% CO2 in humid incubator, mix with the 10 mL syringe without
needle every 15 min 3 times,

2—Mesh3.2. To remove undigested fibers, mesh, cells through 100- um filters into 15 sdmL /{Formatted

)
)

Normal, Indent: Left: 0.25", No bullets or }

]
)

tubes-
3. (one well — one filter — one tube). Add PBS to 15 mL, centrifugate tubes at 460-g460g,« {Format;ed:
+4 °C for 5- min, remove the supernatant. &{ numbering
4. 3.3. Lyse erythrocytes with ACKa lysis buffer (NHaCl 150 mM, KHEO310KHCOs 10, mM, Formatted
Na2EDTAEDTA 0.1 mM, reem-temperaturepH 7.3, +20 °C) by adding 1 mimL into each tube, Formatted

mix well, bleek-combine the solution from all tubes into one, stop the reaction after 2 minutes
with 9ml-11 mL of ice-cold BMEM-complete(+4 °C ) DMEMLc,
5. 3.4. Centrifugate at 460g, +-4 °C for 5 min, remove the supernatant, resuspend the pellet

with 5415 mL cold PBS, centrifugate at 460-g460g, +4 °C for 5 min, remove the supernatant, [Formatted:

Highlight

6- 3.5. Resuspend the pellet in $660—#1 mL PBS—. Add 3 pl FEFc-block_antibodies Formatted
(CD16/CD32, stock 0.5 mg/mL), incubate on ice for 15 min.

7 3.6. Add BAR{5—mglmi-Stock)—1:100—andantibodies:; Ly6G-PE 1:200—5—h;(stock Formatted

aigale

0.2 mg/mL ) 10 uL and CD11b-APC (stock 0.2 mg/mL) 10 uL’'. Add 6-Diamidin-2-phenylindol
viability dye (DAPI, stock 5 mg/mL) 20 pL and incubate on ice in darkness for 30 min.

Note: Another combination of viability dyes and fluorescent conjugates of antibodies can be
used.

8- 3.7. Add PBS_up to 15 ml, centrifugate at 466-g460g, +4°C for 5 min, remove the<
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1 %20%/ralx 10%/mL Formatted: Highlight
Formatted
3Note: The expected number of neutrophils in one 14-day B16F10 tumor (10 mm diameter) Formatted: Highlight
is approximately 3 x 10* cells. Formatted: Highlight
/| Formatted: Highlight
4. NAMPT inhibition in TANs in vitro. / Formatted: Highlith
1 4.1. Prepare FK866 (NAMPT inhibitor) stock in Dimethylsulfoxide (DMSOwith-the), finals)” Formatted: Highlight
concentration e£100 mM. / o
2—Divide-thed.2. Seed sorted neutrophils (p-step,3.12) into 2 eguatparts;seedinte-2wells of /| Formatted: Hfghlfght
96-well U-bottom plate; (1.5 x 10° neutrophils/well), add FK866 steck-into the intervention Formatted: Highlight
well to—the—(final concentration 100 nM,), add the equal amount of DMEM | Formatted: Highlight
completeDMEMc with DMSO into the control well. . [ Formatted: Highlight
3- Incubate for 2 hours at +37_°C, 5% COz humid incubator. Highlight
4-4.3. Centrifugate at 460g-+4-Cfor5-minremove-thesupernatantresuspendin200-1-PBS \ Formatted: Highlight
each-well Formatted: Highlight
5. Centrifugateat460g+4, +4 °C for 5 min, remove the supernatant, resuspend in 200 piL+ Formatted
PBS each well. Repeat 2 times. Formatted: Highlight
6. 4.4. Centrlfugate at 460gk+4 °C for 5 min, remove the supernatant resuspend in serum- Formatted: Highlight
° Formatted: Highlight
—PBScommercial endothelial ceII growth medium (supplemented with _endothelial cell Formatted: Highlight
growth supplement 4 uL/mL, recombinant human epidermal growth factor 0.1 ng/mlL, : —
recombinant _human basic fibroblast growth factor 1 ng/mlL, heparin 90 pg/mlL and Formatted: Subscript, Highlight
Formatted: Highlight

10- 3.9. Sort singleCD11b* Ly6G" alive (DAPI-negative) Ly6G-pesitive-neutrophils acesrdingte Formatted: Highlight
the-with a fluorescence-activated cell sorter (gating strategy {see Figure 2). | Formatted: Highlight
Note: The tube with cell suspension and the tube with DMEMc for sorted cells should be kept - { Formatted: Highlight
at +4 °C, the optimal sorting settings are at 70 um nozzle, threshold rate maximal 22.000 | Formatted: Highlight
events/second and flow rate 1-3. (Formatted: Highlight
11- 3.10. Check the purity of the sorted neutrophils using cytometer, recommended purity is+ Formatted: Highlight
notlessthan> 95%. ) Formatted: Highlight

12.3.11. Centrifugate the—sorted neutrophils at 460g, +4 °C for 5—min, remove the
supernatant, resuspend the sorted cells in BMEM-cempleteDMEMC to the concentration of

| Formatted:
No bullets or numbering

Indent: Left: 0.25", Space Before: 6 pt,

hydrocortisone 1 pg/ml), to, the final concentration 0.6-a/H2 x 10° cells/mL (in 0.75 mL)
(for the step 5) or in PBS to the final concentration 0.6 x 10° cells/mL (in 0.25 mL) (for the step

Formatted

6).

5. Estimation of angiogenic properties of TANs inusing the aortic ring assay.

4. 5.1. Dissect thoracic aorta from a male C57BL/6J (WT) mouse, clean and cut into 0.5 mm-
width rings. Place all rings in seFum—f—Fee—Enéet—heHaJa well of a 24 well plate with 1 mL

humid incubator.

Note: The use of young (younger than 8 weeks) male mice for aorta dissection is preferable,
since they give a more robust angiogenic response *°

2. 5.2. Fill the wells of the 96-well flat-bottom plate with 50 p-Matrigelul of solubilized+
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67.

basement membrane matrix, let the gel stay for 30 min in 37<€°C 5% CO2 humid incubator=
to allow the matrix to polymerize. Prepare at least 3 wells per condition.

5.3. Embed the rings in Matrigelsolubilized basement membrane matrix by placing an aortic
ring on the top of the solid matrix layer, 1 ring in the center of each well,—add. Add another

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

/| Formatted

50 pl of solubilized basement membrane matrix to cover each ring, place the plate in 37 °C

Formatted

5% CO2 humid incubator for another 30 min to allow the polymerization of the second matrix
layer.

3- 5.4. Add 1504 uL/well of supplemented endothelial cell growth medium and 20066+
Hrar2x10* Ifnar1”-TANs (control and FK866-treated) (p-step 4.6). J
4. 5.5. Incubate the plate for 214 days at +37_°C, 5% CO2 in humid incubator, image using
standard phase-contrast microscope in dynamics, estimate endothelial branching.
Quantitative assessment of vessel morphometric and spatial parameters including branching
index can be performed automatically using the image processing program designed for
scientific images.

Note: representative results are depicted in the Figure 3. “
6. Adoptive transfer of treated neutrophils in the allogenic tumor model. f
4 6.1. Prepare B16F10 melanoma cells (p-step, 1.8) in PBS in concentration é—mi-n%m46x106</

cells/mL,
2. 6.2. Prepare 2 types of neutrophils—:; FK866-treated neutrophils; and, control untreated+/

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

peutrophils (p-step 4.6) in PBS in concentration 8:6 wafeix 10° cells/mL, mix in—the |

’ | Formatted

propertion—:Aneutrophils, with_ B16F10 melanoma cells (the final neutrophil to tumor cells /

| Formatted

ratio 1:10) to have 2 types of cell mixtures.
3.-6.3. Take 10 Female WT mice 8-12 weeks old, 5 in each group.

4. Catch-themouse,shave Shave the skin on the flank with electrical shaver, disinfect with<

70% ethanol.
5-6.4. Inject 20614100 plL of cell suspension (p-step, 6.2) s-e-subcutaneously, with insulin
syringe and needle with 0.4 mm diameter, to both groups
6 of mice. Place mice 31-5 from the same group in one cage. “«

7 Note: Repeatsteps1-4-twodaystater-inject6.5 At day 2 prepare 2 types of neutrophils:

FK866-treated neutrophils and control reutrephils—to—the—respective—miceuntreated

neutrophils (step 4.6) in PBS in concentration 6 x 10° cells/mL. Inject 100 pL of cell suspension

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

[ Formatted

‘| Formatted

| Formatted

(step 6.6) i.v. into athe tail vein with insulin syringe and needle with 0.4 mm diameter, to both
groups of mice. Place mice back to the cage.

Tumor growth measurement, histological examination.

17.1 Monitor tumor growth every second day, evaluate the tumor size with caliper,«

Formatted

Formatted

Formatted

Formatted

Formatted

calculate tumor volume with the formula V=4/3*n*(h*w?)/8 (h=height, w=width, depth=
width). Sacrifice mice at the day 14, remove tumors, measure tumor weights.

32 Freeze tumors in Q—C—T—optlmum cuttlng temperature compound in_liquid</ //

nitregenenitrogen, store at -80 °C.
4—Defreeze the samples to -20€20 °C, prepare 5 um sections withusing cryotome—iet—t-hem
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Let the cryocuts dry for 38-minutes30 min at reem-temperature:
5.7.3 +20 °C. Fix section with-iee-in -20 °C cold acetone for 2 min;_ and let them dry for<
30 mingtesmin at reem-temperature+20 °C.
6:7.4  Block with 3%—nermal—geat—serumFc-block antibodies (CD16/CD32, stock
0.5 mg/mL 1:500) in PBS for 1 hour inreem-temperaturewash-with-PBSat +20 °C.
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#—Stain with Rabbitrabbit anti mouse Laminin Abgamma antibody, (1:1500 in PBS, 200ul) for [Formatted: Highlight

1 hour inreom-temperature \ [Formatted: Highlight

8.7.5 at +20°C. Wash inwith PBS_3x N [Formatted: Highlight

9:7.6 Stain with secondary goat anti—rabbit Ab—{antibody (stock 0.5 mg/mL, 1:400 in [Formatted: Highlight
Formatted: Space Before: 6 pt, Outline numbered +

PBS};,), anti--mouse aSMA (1:500 in PBS) and 2 pL DAPI (3stock 5mg/mL , 1:100 in PBS}),
final volume of antibody solution 200 pl. Incubate for 1 hour in+reem-termperatureat +20°C |
in darkness. Wash with PBS 3x

10.7.7 Wash—r—PBS,—dryDry slides for 20 minutes at +20 °C in _darkness, mount with
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REPRESENTATIVE RESULTS:

Using the procedure presenteddescribed here, Ifnarl” neutrophils were isolated from tumors
and treated with NAMPT inhibitor FK866 for 2 hours. Untreated Ifnar1”- neutrophils were used
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Neemeountanhydrous mounting medium for microscopy and cover with coverslip. Let it [Formaned: H!ghlfght
dry 1 hour in 37°C. [Formatted: Highlight
11.7.8  Analyze with Zeiss AxioObserverZl lnverted Microseope Perform microscopical [ Formatted: Highlight
examination. Quantify the vascularization by counting the total number (optionally area) ( Formatted: Highlight
of Laminin* vessels and the number (area) of SMA* developed vessels. [Formatted: Highlight
Note 1: To perform image analysis, all images must be taken under the same conditions (light, [Formatted: Highlight
contrast, magnification). In this case, processing parameters are fixed, and image processing {Formatted: Highlight
becomes completely automatic. [Formatted: Highlight
Note 2: representative results are depicted in the Figures 34 and 45. « [Formaﬂed: Highlight
[Formatted: Font: Calibri
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as a control.

The effectivity of the treatment was evaluated using the aortic ring assay, which reflects the key
steps involved in angiogenesis (matrix degradation, migration, proliferation, reorganization). We
could demonstrate that FK866-treated neutrophils have a significantly decreased capacity to
stimulate aortic branch formation, as compared to untreated cells (Figure 3 A and B).

FK866-treated anti-angiogenic neutrophils were injected subcutaneously into the-flark-eftumor-
bearing mice (at day O flank and day 2} i.v.). We could observe significantly impaired tumor
growth, as compared to mice injected with untreated Ifnar1”7 neutrophils (Figure 4 A and B).

Histological examination of the extracted tumors proved the significant suppression of
angiogenesis ofin tumors isolated from mice transplantedtreated with FK866-treated TANSs,
ascormparedas compared to those injected with untreated Ifnar1”- neutrophils (Figure 5 A and
B).

FIGURE AND TABLE LEGENDS:

Figure 1. The scheme of the protocol. Step 1-. Preparation of eetHine-B16F10 melanoma cellline;
2—allegenie. Allogenic tumor model in mice; 3—FAN-iselation-. Isolation of TANs from the tumors;
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4—. Inhibition of NAMPT irhibitien-in TANs jn vitro; 5—estimation. Estimation of angiogenic

[ Formatted: Font: Italic

properties of TANs in the aortic ring assay; 6—. Adoptive transfer of treated neutrophils in the
allogenic tumor model; 7—tumer. Tumor growth measurementmonitoring, histological
examination.

Figure 2. Gating strategy for TANs sorting. Single—cell-suspensions—oftumeors—were—prepared;
stained-using-antibodieslisted-abeve—CD11b* Ly6G" alive neutrophils wereare sorted using—a
FACSAria—cel-sorter{BD-Bioscience},—and-from tumors with the purity ef-cells-was—assessed
2295%})%.

Figure 3. Suppression of the-endothelial-branchesformationin-aerticringassay-by-neutrophils
angiogenic properties of TANs after FK866 treatment. SertedAngiogenic properties of sorted

Ifnarl”- TANs were—eultivatedtreated with FK866 {greer)}-or with medium {red}—washedand
added—to—aortic—rings—branchwere estimated using aorta ring assay. Branch formation was
monitored during 14 days—Fhe, representative results at the day 14 are presented (A). Treatment
with FK866 significantly decreased the number and4eﬂgth—of endothellal branches weFe—MgheF
inpresenceoflfrarl”—ne
fermation-(B). Data are shown as medlan |nterquart|le range and min-max, p<O 05

Figure 4. Retardation of tumor growth after adoptive transfer of FK866-treated neutrophils.
Serted{faarl”FANs-The influence of TANs on the tumor growth was assessed. TANs were
eultivated-isolated, treated with FK866 {green}-ormedium{red)—washed—mixed-with-B16F10
me#anema—ee“s—(—l—]:@-)—and s—&lnjected into the—ﬂenk—ef—W—Lmee—at—d%—tumor bearlng mice

memte%ed—evepy—seeend—elay—(/-\)—atas descrlbed above At day 14 mice were sacrlflced tumors
removed and analyzed. /fnarl”- TANs treated with FK866 versus controls were compared. (A)
Tumor growth was measured, (B) tumor mass was-istimated{B}-and (C) size were estimated. Data
are shown as median, interquartile range and min-max, *p<0.05.

Figure 5. Suppressed angiogenesis-intumers-tumor vascularization after adoptive transfer of
FK866-treated neutrophils. ExemplifiedTumors were isolated as described above (Fig 4). Vessel
maturation was assessed using anti-SMA antibodies (mature vessels) and anti-gamma laminin
(endothelial cells). (A) Representative staining of vessels—intumer—laminin{red};tumors are
shown: SMA (green), laminin (red). Scale bars: 20850 um—A}.. (B) Quantification of tumor
vascularization—-ef—tumers after adoptive transfer of TANs cultivated with FK866 (green) or
medium (red) {B}-Data are shown as median, interquartile range and min-max, *p<0.05.

DISCUSSION:

Despite of the progress in surgical and pharmacological appreachescancer treatment, successful
treatment-ofcancertherapy remains -a significant-challenge. FheSince immune cells are known
to play an important role in the regulation of tumor growth, novel immunelegical-methods are
introduced-to-influence-the tumer-infiltratingimmune-cells:inhibiting tumorigenicity of such cells
should be established. Here we demonstrate thea novel methedapproach to suppress tumor
growth via adoptive transfer of anti-angiogenic tumor-associated neutrophils. Selective targeting
of pro-angiogenic NAMPT signaling in TANs, using FK866 inhibitor, prevents side effects, which
are observed upon systemic FK866 treatment.
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The most critical part of the protocol is the need to use freshly isolated primary neutrophils.
Neutrophils are short-living cells, undergoing apoptosis or activated during the procedure of
isolation. Murine neutrophils should be kept in +4°C media during all stepsteps of isolation,
including cell sorting. Isolation of neutrophils should be performed as soon as possible and the
experiment should not be paused.

Usage of Fc-block allows reducing the unspecific staining of the cells with high Fc-receptor
expression, like NK cells. We also recommend to minimize the number of fluorescent-conjugated
antibodies to simplify the gating strategy and to avoid the activation of neutrophils due to
antibody binding-with-antibedies.

The limiting step of the protocol is the isolation of alive neutrophils from tumors due to relatively
low amount of these cells in tumors (not more than 1% of single alive cells in melanoma). This
could be only possible using flow cytometry-based sorting. At the same time, the usage of blood
neutrophils for this protocol should be avoided due to only minor regulation of NAMPT
expression and their low functionality, which is altered upon tissue—arrival**—tumor tissue
arrival®. Possibly, in order to use blood neutrophils, they should be previously activated using
tumor-derived growth factors.

To avoid neutrophil apoptosis short treatment with FK866 (2-4 hours) areis suggested, as it has
no influence on the viability of TANs, while prolonged treatment induces neutrophil
apoptesist*apoptosis?®.

In sum, the protocol demonstrates the potential of ex vitro manipulated anti-angiogenic
neutrophils to functionally suppress tumor growth in mouse melanoma tumor model.
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