Supplementary information
Additional file 1: Fig. S1 FC gating schemes for the detection of CD115- and/or F4/80- expressing immune cells in PB and CT26 tumor tissue. Fig. S2 REG metabolites M-2, M-4, and M-5 inhibit CSF1/CSF1R signaling in macrophages in vitro. Fig. S3 Entire western blots corresponding to the cropped regions depicted in Figure 1B are shown. Fig. S4 Pharmacokinetic parameters of REG and its metabolites M-2, M-4, and M-5 in plasma and CT26 tumor tissue from BALB/c mice. Fig. S5 REG inhibition of CT26 tumor growth represented by individual tumor growth curves. Fig. S6 CT26 tumors induce elevation of CD115hi cells and CCL2 in PB. Fig. S7 Effects of REG on CD115hi cells, F4/80hi cells, and CCL2 in C57BL/6 mice with MC38 CRC tumors at steady state. Fig. S8 Effects of REG on macrophage subpopulations by qRT-PCR analysis of selected marker genes. 
Additional file 2: Supplementary methods.
Antibody list.
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APC, allophycocyanin; BD, Becton Dickinson; CST, Cell Signaling Technology; FC, flow cytometry; PE, phycoerythrin; PerCP, peridinin–chlorophyll protein complex; WB, western blot.

qRT-PCR probes. 
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Probes were obtained from Thermo Fisher Scientific.

In vivo pharmacology (MC38 study)
In vivo passaging was initiated by transplanting fragments of cryo-preserved MC38 tumors of early passages (<p5) subcutaneously into 6–8-week-old female C57BL/6 mice. Tumors were grown to a size of about 1000 mm3, excised, cut into fragments edging approximately 2 mm, and used for further passaging in vivo for a maximum of 10 passages. Necrotic areas were removed. For this study, small 2 mm MC38 tumor fragments derived from passage 7 tumors were transplanted subcutaneously into 6–8-week-old female C57BL/6 mice. On day 7, when tumors had reached volumes of approximately 100 mm³, tumor-bearing mice were randomized to the untreated group U (n=6), the vehicle control group V1 (n=6), and treatment groups REG(5) (n=6) and REG(10) (n=8). Treatment was started the same day and REG was administered at 5 mg/kg (REG(5) or 10 mg/kg (REG(10) daily by oral gavage for up to 15 days. Blood and tumor samples were collected 24 h after 7 (all groups but U), 10 (groups U and V1), and 15 (all groups but V1) treatments. The REG(5) study was performed separately and independent from the REG(10) study with the following modifications: REG was injected at 10 mL/kg and no sample was collected at 24 h after the penultimate dose.

PK
REG and its metabolites M-2, M-4, and M-5 were analyzed in plasma and tumor samples using validated bioanalytical liquid chromatography-tandem mass spectrometry methods according to an experimental protocol described earlier (52). PK parameters, namely AUC(0–24)ss and Cmax, were calculated from plasma and tumor concentrations using a non-compartmental analysis.

qRT-PCR
For mRNA expression analysis, snap-frozen tumor samples (20–30 mg, n=3 tumor samples/group) were homogenized in 400 µL RLT buffer using the TissueLyser (Qiagen), followed by total RNA extraction using the RNeasy Plus Mini Kit (Qiagen) and cDNA synthesis using the SuperScript™ III First-Strand Synthesis SuperMix for qRT-PCR (Invitrogen GmbH) following the manufacturer’s instructions. RNA concentrations were determined spectrophotometrically at 260 nm using a Nanodrop 2000 instrument (Thermo Fisher Scientific) and its quality was assessed by the ratios of 260 nm to 280 nm and 230 nm, respectively. Gene expression analysis was performed by qRT-PCR in a 384-well plate (Micro-Amp® Optical 384-Well Reaction Plate, Applied Biosystems, Thermo Fisher Scientific) using a ViiA 7 Real-Time PCR System (Applied Biosystems). The TaqMan PCR reaction was prepared in 10 μL containing 10 ng cDNA and the primer and probes for the respective target genes and for GAPDH (Table S2) using 2 × TaqMan Universal Master Mix (Thermo Fisher Scientific) following the manufacturer’s instructions. Relative mRNA expression was calculated using the ΔΔCt method and endogenous GAPDH mRNA expression as reference. 

Statistical analysis
The repeated-measurements covariance pattern model fitted to the longitudinal tumor volume data is specified as follows: let yikt represent the logarithm (base 10) of the tumor volume, measured in animal i, which belongs to treatment group k, at time t. To represent the dependence of the tumor volume on time, distinguished by treatment group, the following model was assumed:
yikt=α + β⋅t + γk⋅t + eikt
with intercept α, overall slope β, group-specific slope γk as well as random error eikt. The covariance structure of the latter between observations from the same animal was assumed to be Cov(eikt, eiks)= σ2⋅ρd(t,s), with variance parameter σ2>0, correlation parameter 0<ρ<1, and temporal distance d(t,s) between the measurements. No correlation was assumed between observations from different animals. Finally, the contrast γk-γl between growth slopes of treatment groups k and l was evaluated and the null-hypothesis γk-γl =0 was tested, that is, the average log-tumor volume growth rate is the same in both groups.
A two-sided t-test was conducted to evaluate the difference in transcript frequency, analyzed by qRT-PCR, for a selection of genes of interest from three CT26 tumors in each of the vehicle groups at 24 h after the penultimate treatment, and the REG(V1) group at 24 h after the penultimate and ultimate treatments.
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antibody supplier catalogue number application dilution

CD45-viogreen Miltenyi 130-110-803 FC 1:50

CD115-PE Miltenyi 130-112-828 FC 1:50

F4/80-APC Miltenyi 130-116-525 FC 1:50

7AAD-PerCP Miltenyi 130-111-568 FC 1:10

mCSF1R R&D  MAB38181 WB 1:1000

p(Y559)-CSF1R Aviva OASG01506 WB 1:1000

p(Y721)-CSF1R CST 3151 WB 1:1000

p44/42 MAPK CST 9107 WB 1:1000

p(T202/Y204)-p44/42 MAPK CST 9101 WB 1:1000

AKT CST 9272 WB 1:1000

p(Ser473)-AKT CST 4051 WB 1:1000

HSP90 BD 610419 WB 1:1000

ß-Actin  Sigma A5316 WB 1:3000

goat anti-rat AF680 Invitrogen A21096 WB 1:10000

donkey anti-mouse 680RD Li-COR 926-68072 WB 1:10000

donkey anti-rabbit 800CW Li-COR 926-32213 WB 1:10000
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genes  catalogue number

Gapdh Mm99999915_g1

FoxP3 Mm00475162_m1

Mgl2 Mm00460844_m1

Nos2 Mm00440502_m1

Adgre1 Mm00802529_m1

Ccr2 Mm00438270_m1

Mafb Mm00627481_s1

Csf1r Mm01266652_m1

Maf Mm02581355_s1

Arg1 Mm00475988_m1

Mrc1 Mm01329362_m1

Hilpda Mm00727638_s1

Ccl2 Mm00441242_m1

Vegfa Mm00437306_m1


