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Figure S2
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Figure S4
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Figure S7
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#1 MB, Myeloblast

#2 MC, Myelocyte

#3 MM, Metamyelocyte

#4 BC, Band cell

#5 PMN, Polymorphonuclear neutrophil
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Table S1 (related to Figure 4) Expression of glycolytic genes in BM derived
neutrophil precursors from control and Atg7-"- mice.

Figure S1 Characterisation of neutrophil precursor stages (related to Figure 1)
A) Gating strategy for neutrophil precursor stages after gating on live single cells
(Satake et al., 2012). Lineage cocktail includes CD4, CD5, CD8, CD19, B220,
Terl19, antibodies. C-kit and CD34 are used to exclude CD34~ c-kit*
stem/progenitor cells and FSC/SSC gating excludes eosinophils.

B) Expression of Atg7 and Tfeb in consecutive neutrophil differentiation stages. Data
shown as fold change normalized to actin +/- SEM (AACt) (n=4 mice/group).

C) Cell surface CD11b expression as a marker to neutrophil differentiation in G-CSF
stimulated 32D cells, as no monocyte/macrophage lineages develop in G-CSF
condition (Valtieri et al., 1987). Surface CD11b was quantified as geometric MFI +/-
SEM at the indicated days of G-CSF treatment (100 nM) from three experiments.

D) Wright-Giemsa stains showing representative morphological stages during G-
CSF induced differentiation for all experiments with 32D myeloblasts. The
corresponding morphological stages are indicated analogous to primary
granulopoiesis.

E) Myeloblasts were cultured with 100 nM G-CSF for the indicated duration and
subjected to LC3-1l western blotting. The absence of LC3-I was confirmed by
comparison to Jurkat lysate, representative of three experiments.

Figure S2 Mice conditionally deleted for Atg7 accumulate abnormal
neutrophils (related to Figure 2)

A) Atg7 deletion was assessed at four distinct stages of neutrophil generation in
control and Vav-cre* x Atg7" (left) or Cebpa-cre* x Atg7" (right) mouse bone marrow
cells. Fold change +/- SEM was normalized to Actin and plotted relative to wildtype
(AACt) (n=4 mice/group). HSC, hematopoietic stem cell; GMP, granulocyte-
monocyte progenitor; MM, metamyelocyte; PMN, polymorphonuclear neutrophil.

B) Frequencies of Ly6G* cells in indicated tissues as % of total live cells +/- SD (n=4
mice/group).

C) Cell surface expression of Ly6G maturation marker is plotted as MFI +/- SEM in
total neutrophil lineage in control and Atg7-— mice (Vav-cre* x Atg7”) (n=4
mice/group)

D) Phagocytosis was measured within the mature PMN population with highest Ly6G
expression, Ly6Gd" after 1 hour incubation with zymosan beads and 1 pg/ml LPS.
Data was plotted as % of cells bead* +/- SEM among the top 20% Ly6GMd"
population.

E) Wright-Giemsa stained cytospins (left) and morphological quantification of PMN
and myelocytic precursor stages (right) among the mature Ly6G"9" PMN population



(gating as indicated). Black arrows indicate myelocytes; orange arrows indicate
droplets. Significance tested by Fisher’s exact test, *p<0.05.

Figure S3 Cebpa-cre* x Atg7™, Vav-cre* x Atg7"f and Mx1-cre* x Atg5"" chimeric
mice confirm a cell intrinsic neutrophil differentiation defect (related to Figure
3)

A) Absolute number of Ly6G* cells in Cebpa-cre~ x Atg7" and Cebpa-cre* x Atg7
mouse bone marrow (n=4 mice) and example images of precursor stage gating for
all experiments involving precursor gating.

B) Representative electron micrographs of CD11b* Ly6G* BM cells from the
indicated genotypes from two independent experiments.

C) Schematic of experimental set-up for mixed, inducible hematopoietic bone
marrow chimeras. plpC was injected i.p. (250 pg plpC in 250 uL saline) e.o.d. for
one week to induce excision.

D) Peripheral blood reconstitution with donor (CD45.2) and recipient (CD45.1) type
cells shown as % of total cells +/- SD at the indicated weeks after plpC-induced Atg5
deletion.

E-F) Gene expression of the myeloid transcription factor Cebpa (E) and the early
and late granule genes Mpo and Mmp9 (F) in control and Vav-cre* x Atg7" mice
(n=4 mice/group) after separation of the indicated precursor populations and
normalization to Actin relative to control (AACt).

G) geometric MFI +/- SEM from control and Vav-cre* x Atg7” for the cell surface
expression of G-CSF and GM-CSF receptors (n=4 mice/group).

H) Cell cycle exit was measured as geometric MFI of Ki67 expression (top) by
intracellular flow cytometry in the indicated precursor populations of control (Vav-cre~
x Atg7™) and Vav-cre* x Atg7" mice (n=3 mice/group); Ki67 histograms are shown
for each genotype (bottom).

l) CD11b maturation marker cell surface expression after culture of Atg7** and Atg7-
- myeloblasts for the indicated duration with G-CSF to induce differentiation (100
nM). Data are geometric MFI of CD11b +/- SEM, representative of four experiments.
The same data is shown as histograms in Figure 3 H.

Figure S4 Excessive glycolysis and perturbed mitochondrial respiration
without autophagy is conserved in vitro and in vivo (related to Figure 4)

A-E) CRISPR Atg7** and Atg7~~ myeloblasts (derived from 32D cells) were
maintained in the presence of IL-3 (10 ng/ul) or cultured in G-CSF (100 nM) for the
indicated duration.

A+B) Representative histogram (left) and quantification (right) of Glut-1 expression
(A) and 2NBDG uptake (B) as indication of glycolytic activity. Tinted grey histograms
are FMO= “fluorescence minus one” baseline FITC fluorescence control.
Quantification on the right shows the geometric MFI +/- SEM in Atg7** and Atg7--
cells at indicated timepoints. Data from three independent biological replicates from
two experiments, *p < 0.05, **p < 0.01, **p < 0.001.



C) Gene expression analysis of the indicated glycolytic genes in 200 myeloblasts
during G-CSF induced differentiation. Data from four biological replicates measured
in technical triplicates in one experiment, representative of two experiments. Fold
change +/- SEM of biological replicates is shown normalized to actin relative to day O
control (AACt), ****p < 0.0001.

D) Enzymatic quantification of glucose consumption (top) and lactate accumulation
in the supernatant (bottom) after the indicated time of G-CSF induced neutrophil
differentiation of 32D myeloblast precursors. Concentrations were determined based
on a standard curve and normalized to protein content of each culture.

E) Quantification of glycolytic parameters from Figure 4H. Extracellular acidification
rate is shown as mpH/min +/- SEM, data are from four biological replicates from two
independent CRISPR Atg7—"- clones and Atg7*"* controls at the myeloblast stage
cultured in IL-3. ***p < 0.001, ****p < 0.0001.

F) Quantification of mitochondrial metabolism assay from Figure 41. Oxygen
consumption rate (OCR) is shown as pmol/min +/- SEM, data are from four biological
replicates from two independent CRISPR Atg7-"- clones and Atg7*"* control, ***p <
0.001, ****p < 0.0001.

G) Extracellular acidification rate is shown as mpH/min +/- SEM from 4-6
independent CRISPR Atg7-"- cultures and Atg7** controls after the indicated
duration of G-CSF mediated differentiation. *p < 0.05, **p < 0.01.

H) Gene expression analysis of lactate dehydrogenase isoforms (Ldha, lactate
generation; Ldhb, pyruvate generation). Five neutrophil precursor populations were
sorted by flow-cytometry from Atg7** (Vav-cre~ x Atg77) or Atg7-"- (Vav-cre* x
Atg77") mice (100 cells/population, n=4-5 mice/group). Fold change +/- SEM of
biological replicates is plotted normalized to actin relative to MB control (AACt). *p <
0.05, **p < 0.01, ***p < 0.001, ***p < 0.0001.

Figure S5 Lipophagy, lipid synthesis and -uptake during neutrophil
differentiation (related to Figure 5)

A) Neutrophil precursors were purified from bone marrow of LC3-GFP transgenic
mice by flow cytometry and stained with LD540 lipid droplet dye. Different
representative stages of lipophagy were observed,; left, direct contact with partial
overlap of lipid droplet and LC3* vesicle; middle, complete colocalizaiton of lipid and
LC3 signal; right, dispersed lipid signal around double positive vesicle.

B) Neutrophil precursors were purified from bone marrow of wildtype mice by flow
cytometry and prepared for electron microscopy to visualize the formation of
membraneous structures around lipid droplets (See also (Singh et al., 2009).

C) Cell surface expression of the lipid uptake receptor CD36 in five consecutive
neutrophil differentiation stages from wildtype mouse BM (n=3 mice/group) (top) and
during 5 days of G-CSF induced neutrophil differentiation of 32D myeloblast
precursors (bottom). Data shown as geometric MFI +/- SEM, significance tested by
one-way Anova. **p < 0.01, ***p < 0.001, ****p < 0.0001.



D) Expression of fatty acid synthase (Fasn) in five consecutive neutrophil
differentiation stages sorted by flow-cytometry from wildtype mouse BM (n=2
mice/group) (top) and during 5 days of G-CSF induced neutrophil differentiation of
32D myeloblast precursors (bottom). Data shown as fold change +/- SEM
normalized to Actin relative to first stage (AACt), significance tested by one-way
Anova. *p < 0.05, *p < 0.01.

E) Uptake of the labelled fatty acid Bodipy-FL-C16 in neutrophil differentiation stages
from wildtype mouse BM (n=2 mice/group) 2 hours after i.v. injection of Bodipy-FL-
C16 (25 mg/kg). Data shown as geometric MFI +/- SEM, significance tested by one-
way Anova. **p < 0.01.

F) Cell surface expression of CD11b maturation marker after 5 days of G-CSF
induced neutrophil differentiation of 32D myeloblast precursors in the presence of
the specific Fas-inhibitor C75 or the CD36 inhibitor SSO. n.s., not significant. Data
shown as geometric MFI +/- SEM, significance tested by student’s T-test.

Figure S6 Lysosomal, but not cytosolic lipases are essential for
granulopoiesis (related to Figure 6)

A) Bodipy histograms (top) and quantification as geometric MFI +/- SEM (bottom)
after the indicated drug treatments for five days during G-CSF induced differentiation
confirms the accumulation of lipid droplets (See also Figure 6C). Representative of
three independent experiments.

B) Confocal micrographs of bodipy™ lipid droplet accumulation in response to the
indicated drug treatments (See also supplemental methods). Scale bar, 5 pm.

C) Wild type myeloblasts were differentiated in the presence or absence of the
cytosolic lipase inhibitor atglistatin (Atgli) with G-CSF for 7 days. Atg7—- for
comparison. Data shown as number of cells in each morphological group per 100
cells counted +/- SEM. n.s., non-significant.

D) Enzymatic quantification of lactate accumulation in the supernatant (left) and
glucose consumption (right) after 5 days of G-CSF induced neutrophil differentiation
of 32D myeloblast precursors in the presence of the lipase inhibitor orlistat.
Concentrations were determined based on a standard curve and normalized to
protein content of each culture.

Figure S7 Pyruvate rescues differentiation in Atg7~- granulopoiesis (related to
Figure 7)

A) Representative histograms of CD11b expression for three experiments after 5
days G-CSF (100 nM) shows rescue of CD11b expression in Atg7-"- cells in the
presence of pyruvate (green).

B) Histological quantification of indicated differentiation stages shows a near
complete rescue of neutrophil differentiation block in Atg7~- cells in the presence of
pyruvate (2 mM, green). Data shows number of cells/100 cells counted per group,
from four biological replicates representative of two independent clones from one
experiment, representative of three experiments.
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