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Figure S1. Related to Figure 1

(A) Gating strategy used to identify CD14"- and/or CD1c*" cells for scRNAseq analysis. In
order to enrich for CD1c-expressing cells, CD14" monocytes and CD1c¢*CD14"- cells from 3



healthy donors were sorted separately and then pooled together in a 20:80 ratio of monocytes
versus CD1c" cells. 3000 cells from the obtained suspension were loaded into a Chromium
10X chip for droplet-based single-cell isolation. (B) Violin plots illustrating expression
probability distributions across clusters of lineage-specific markers used to discriminate
CD33-expressing myeloid clusters (A, B, C and D) from additional contaminating subsets
(clusters E, F, G, H and I). (C) Violin plots illustrating expression probability distributions of
representative DEG across clusters A, B, C and D (226 total DEG). (D) Heat map displaying
relative expression of markers detected by flow cytometry on subsets 1, 2, 3 and 4 identified
by FlowSOM analysis. (E) Gating strategy used to define the blood cell subsets sorted for the
bulk RNAseq. (F) PCA of DEG for bulk sequenced mononuclear phagocyte populations.
Displayed principal components 1 versus 3 and 2 versus 3. (G) Volcano plots showing the
DEG between bulk sequenced DC3 as compared to monocytes or both CD5" and CD5™ ¢DC2
cells. Genes with Log>(FC)>+2 and FDR adjusted p value less than 0.05 were considered
significant. Genes in bold are differentially expressed in CD5" and CD5™ ¢cDC2s when
compared to DC3s. (H) Graphical summary of the blood CD1c¢" and monocyte cells.
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Figure S2. Related to Figure2

(A) Full gating strategy used to define macrophages, cDCls, CD5" ¢cDC2s and CD14* DC3s in
human breast cancer primary tumors. (B) Histograms showing the expression of CD5, CDlc,
CD88, CD14, HLA-DR and XCR1 in macrophages, cDCls, CD5" ¢cDC2s, CD14" DC3s and
CD5°CD14°CDIc¢" in human breast cancer primary tumors. (C) Backgating of the CD14" DC3s
in human breast cancer primary tumors. (D) Quantification of the CD1¢*CD14" cells in the
different stages of human breast cancer primary tumor (stage I n=3; stage II n=15; stage III
n=5).
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Figure S3. Related to Figure 3

(A) Schematic of plasmids used to generate B16 melanoma cell lines expressing human



FLT3L (B16_huFL) and human GM-CSF (B16_huGM). The production of human cytokines
was validated by ELISA performed on the supernatant of cultured cells as well as on the
serum of tumor-bearing mice. The expression of a reporter gene (GFP) was assessed by flow
cytometry. (B) Gating strategy used to define macrophages, CD3" T cells and huCD45 "HLA-
DR*CDS88CD141" cells in B16_huGM metastatic lung at day 9. (C) Bar graph summarizing
the frequency of total human CD45" cells isolated from B16 CTRL, B16_huFLT3L or
B16_huGM metastatic lung at day 9 (n=3). (D) Backgating of the CD1¢*CD163"CD5" and
CD1c¢"CD14"CD5" in the B16_huGM metastatic lung (related to fig. 3C). (E) Histograms
showing the expression of CD11c¢ and FceRI on ¢cDC2 (blue) and DC3 (orange) and CD3* T
cells (grey) (related to fig. 3C). (F) Pie chart summarizing the average frequency of each
subset within HLA-DR™ cells. (G) Gating strategy used to define CD14"~ and/or CD1¢"" cells
for scRNAseq analysis. Single cells were isolated using a droplet-based approached and
sequenced. Dimensionality reduction of scRNA-seq data was performed using UMAP.
Clusters 0 and 1 were identified using SNN clustering algorithm. Each dot represents an
individual cell (n=293). (H) Volcano plots showing the DEG between clusters 0 and 1
identified in (F). Genes with Log>(FC)>+0.5 and FDR adjusted p value less than 0.05 were
considered significant. (I) Violin plots illustrating expression probability distributions across
the two clusters of representative genes (out of 112 differentially expressed genes). (J)
Expression distribution across clusters 0 and 1 of gene signatures identified in Villani et al.,
2017. Signatures were defined as mean expression of discriminative markers for DC3 and
CD14" monocytes within the lin"CD14* cells (Villani et al., 2017).



A OUTPUT after GM-CSF + IL-4 day2 Figure S4
Total cells . )
. <] < 1 INPUT: cDC2 INPUT: DC3
0j426 0 o 5 100 100
cDC2: o] o]
cDss: i i o 80 % o 80
cDic i 3 3 %
1 60 S 60
CD163° ] K =
BTLA® 1 £ a0 2 a0
1 ] 5]
2 20 % ® 20 8}
1177 0 0 ) 0
DC3 i 1 b © N ® o © N ®
cbes ] = oUTRUT. B R S 8 outruT & & § S
CD1c* 1 1 P o O © o © °
CD163" i © X © 2
i L s g 8 g 8
1 o © o O
5 S —
o
z 5
INPUT: Monocytes INPUT: All CD14*
Monocytes: 1 _ 1 85 100 100
cbes: 1 AL : o 80 9 » 80
CD14+ i i 2 =
CD1c j 6.67 i 3 S 60 ° 60
! i 5 5
: R 2 40 £ a0
h o [=}
i 2 20 ® 20 &)
100 0 0
Al CD14* e 2 g 8 & 2 g 8
0 outPu: 8 & © outPuT: 8 & ©
© g © g
p— - 8 a 8 a
cD16 Cbic CD163 o © o ©
B FACS
Matrigel
lu
Blood DC subsets p 9
5 ~L.
B16-huGM-CSF
4days
Matrlgel
C OUTPUT after Matrigel plug + B16-huGM-CSF Day4
) 5
- Live CD45 - j . -
81 146 0 al 1 N ?
cDC2: o ol g 80
cDs8g i 986
] i O 60
CD1c* i 2
CD163" 1 5 40
BTLA" ¥l o 1 o8 2
i 20
- L~ 983
5 ——— — 0
a
z
) 100
Monocyte: i o 80 %
coss' 1 640 8 o
CDic i ) B 1 36.0 2
CD163 1T '. 5 40
BTLA i . ly 5
o472 | P
s e 0
< b ey
al outPUT: 5 § 3
O] & @
1 2 2
> 8 (6]
]

""Chic

Figure S4, related to Fig.3

(A) Flow cytometry analysis of flow cytometry-sorted cDC2, DC3, CD88+CD14+
monocytes and all CD14+ cells after 2 days of culture with 100ng/ml recombinant GM-CSF
and 50ng/ml recombinant IL-4. Bar graphs show the frequency of output cells within the total
live cells (n=3 healthy donors). (B) Experimental strategy for in vivo plug. flow cytometry-
sorted blood myeloid cells were injected subcutaneously along with B16-huGM in a
basement membrane matrix (Matrigel) preparation. (C) Flow cytometry analysis of flow
cytometry-sorted cDC2 and CD88+CD14+ monocytes after 4 days in B16-huGM containing
Matrigel plug. Bar graphs show the frequency of output cells within the total huCD45+ cells
(n=4-5 healthy donors).

"cp163



A

Figure S5

Live CD45
wn . < <
a a a
o o | ©
-
771
Siglec8 CD88 CD16 CD141 CD1c
B o e © < f § o § ¥ ©
a < a a a
»n a Q Q 3 7.32 ks
o @) ) ‘ o ) o
Ly
> o>
> 56.6 -
CDi5 CDi16 CD206 CD141 CD206
C D LEGEND:
0.0 0 0.0 e m: E
4 . . MS5_FS12+recGM
MS5_FS124recGM MS5_FS12
(n=221) i (n=97) @ CD14CD1c'CD206"
g 3|cps2 coR10 @o © CD14CD1c:CD206"
£ Zyem 1Likz [ [ 1%} © cpi4Cdic
RUNX3 S 2| cose copre © co1acoic
LB =
Ccps2 2, S100a8 @ coi4coi6
= LAMP3 A - S100412 MS5_FS12
HLA-DQA2
i T CDIC [l CD14CD1c'CD206
CD1E
Log2 Fold change IFITM1 [ co14cD1cCD206
PLD4
CD52
BTLA | — ]
PPIL2 FCER1A relative gene expression
TGIF1
€D300LB F s . G
—_— Single cells
. 400 _ ° .
& E a0 ES a o
u EXCL3 4 % ° 3;
CXCLs o 200 :
= &2, 8 100 i i
CEBPB : I T a0 84.0
0 o cD45 cD34 CD45RA CD45RA Clec12A
e 5
o =
H MS5_FS12 MS5_GM
Live CD45* CD14CD15 CD14'CD15 Live CD45* CD16° CD14CD15 CD14'CD15"
< < { 2-: < < I 2 ’(._)
a a Q- a a: RS P a4
o o [oH o oI o 1}
H 0.06| : 1
CD34* g
copP
cMOP
GMDP :
;
cD15 CLEC9A CD206
I # of wells
0 500 1000 1500 2000
mss_Fst2 | M@ ®
+1ecGM | Undiff. 42 8
(n=1920) . S
Diff. E
Q
n/a S
MS5_GM | i, o g
(n=184) 3
Diff.

Figure S5. Related to Figures 4 and 5
(A) Full gating strategy CD1c¢"CD14" and the CD1¢*CD14 after coculture of human cord
blood-derived CD34" with MS5_ FS12. (B) Gating strategy used to flow cytometry-sort for
bulk RNAseq analysis of in vitro-differentiated macrophages (brown), monocytes (grey),



cDCls (red), CD206 +/- cDC2s (blue and turquoise) and DC3s (orange) after coculture of
human cord blood-derived CD34" with MS5_FS12 in presence of GM-CSF. (C) Heat map of
discriminative gene sets based on Signal to noise ratio across the different cell types for
CD14CD1¢"CD206" ¢DC2-like cells (blue and turquoise), CD14*CD1¢* DC3-like cells
(orange), CD14"CD16"-CD1c” macrophage-like cells (grey and brown). (D) Volcano plots
showing the DEG between in vitro generated cDC2 cells cocultured with MS5 FS12+recGM
(blue and turquoise circles) as compared to cDC2-like cells cocultured with MS5 FS12 (blue
and turquoise squares). Genes with Log>(FC)>12 and FDR adjusted p value less than 0.05
were considered significant. (E) Heat map showing the relative expression of markers used
for subset identification in Fig. 1. (F) Quantification of CCL2 secreted by ¢cDC2-, DC3- and
Macro-like in vitro generated cells in response to overnight stimulation with a cocktail of
TLR agonists (n=3-8; line represent median; *p<0.05, one-way ANOVA test). (G) Gating
strategy defining CDP, cMoP and GMDP within CD34" cord blood derived HSPC. (H)
Gating strategy to identify CD14"CD16" macrophages (brown), CD14°CD15" granulocytes
(purple), CD14"CDIc¢" DC3 (orange), CD14°CD1c*Clec9A  ¢DC2 (blue) and CD14-
CDI1c*Clec9A* ¢DCl (red) in 7 days cultures of CDP, cMoP and GMDP with MS5 FS12
and MS5 GM. (I) Bar graph summarizing the number of wells resulting in differentiated
cells from single CD34"CD38"CD45RA*CD123-CD64 cells cocultured MS5 FS12+recGM-
CSF or MS5 GM and percentage of cloning efficiency. n/a (not available) corresponding to
empty wells at the read out.



Figure S6
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Figure S6 related to Fig. 6

(A) Flow cytometry analysis of flow cytometry-sorted cDC1, ¢cDC2, DC3 and CD88"CD14*
monocytes after 16 hours of activation with TLR agonists (25ug/ml Polyl:C, 1pg/ml R848 and
10ng/ml LPS). Bar graphs show the frequency of output cells within the total live cells (n=6
healthy donors). (B) Volcano plots showing the DEG between bulk sequenced TLR agonist
stimulated ¢cDC2 as compared to not stimulated DC3. Genes with Logx(FC)>£2 and FDR
adjusted p value less than 0.05 were considered significant. (C) Heat map showing the relative
gene expression of chemokines in TLR agonist cocktail stimulated (25ug/ml Polyl:C, 1pg/ml
R848 and 10ng/ml LPS) or not stimulated mononuclear phagocyte populations. (D)
Quantification of chemokines secreted by cDC2, DC3 and monocytes in response to overnight
stimulation with a cocktail of TLR agonists (n=9 healthy donors; line represent median;
*p<0.05, **p<0,01, ****p<0.0001, one-way ANOVA test). (E) Heat map showing the relative
gene expression of cytokines in TLR agonist cocktail stimulated or not stimulated mononuclear
phagocyte populations.
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Figure S7, related to Fig. 7
A) Gating strategy used to flow cytrometry-sort blood ¢cDC2, DC3 and monocytes for T cell
coculture. (B) and (D) Representative flow cytometry plots and quantification of CD4" and
CD8" naive T cells cultured for 5 days with flow cytometry-sorted blood ¢cDC2, DC3 or
CD14" monocytes after overnight activation with TLR agonists (25ug/ml Polyl:C, 1pg/ml
R848 and 10ng/ml LPS) in the presence of a synthetic superantigen (Cytostim). Absolute
numbers and frequencies of CD45RO™ differentiated T cells (B), cytokines-producing

activated T cells (D). (n=5 healthy donors in 5 independent experiments, line represent

median; *p<0.05, **p<0.01, ***p<0.001 and ****p<0.0001; one-way ANOVA test). (C)



Flow cytometry plots of CTV-labeled CD4" and CD8" naive T cells cultured for 5 day with
flow cytometry-sorted DC1, cDC2, DC3 and macrophages generated in vitro, on MS5-FL for
cDC1 and ¢cDC2 or MS5-GM for DC3 and macrophages, after overnight activation with TLR
agonists (25pug/ml Polyl:C, 1pg/ml R848 and 10ng/ml LPS) in the presence of a synthetic
superantigen (Cytostim). CTV dilution and expression of CD45RA and CD45RO are shown
(n=1 in 1 experiment). (E) Representative flow cytometry plots and quantification of CTV-
labelled CD8* naive T cells cultured for 5 days with flow cytometry-sorted blood cDC2, DC3
or CD14" monocytes after overnight activation with TLR agonists (25pg/ml PolyI:C, 1pg/ml
R848 and 10ng/ml LPS). Proliferation (CTV dilution) and CD103 expression on CD8" T are
shown. (n=3 healthy donors in 3 independent experiments, line represent median; **p<0.01
and ***p<0.001; one-way ANOVA test). (F) Flow cytometry plots showing CD103
expression on CD8" naive T cells cocultured with flow cytometry-sorted blood DC3 after
overnight activation with TLR agonists (25ug/ml Polyl:C, 1pug/ml R848 and 10ng/ml LPS) in
the presence of 10pg/ml of neutralizing antibodies or their respective isotype controls (n=1
healthy donor in 1 experiment). (G) Gating strategy used to flow cytometry-sort CD103" and
CD103"CD8" T cells cultured for 5 days with flow cytometry-sorted blood DC3 after
overnight activation with TLR agonists (25ug/ml Polyl:C, 1ug/ml R848 and 10ng/ml LPS).



Primary tumor 1 57 [Ductal 3 32 mm pT2 NO 100 15 neg 60
Primary tumor 2 71 |Ductal 2 18 mm pT1c NO 90 10 neg 15
Primary tumor 3 72 [Lobular 2 5mm pT2 N1a 80 80 neg 20
Primary tumor 4 41 |Mixte 2 4 nodules (5 to 30 mm) and multiples satellite nodules (1 to 4 m|pT2m N1 70 60 N/A 80
Primary tumor 5 55 |Ductal 2 3to 16 mm pTicm N1 95 1 neg 15
Primary tumor 6 76 |Ductal 3 22 mm pT2 N1 100 0 neg 35
Primary tumor 7 61 |Ductal 3 32 x 25 mm pT2 NO 100 60 neg 40
Primary tumor 8 70 [Ductal 3 30 + 26 + 18 mm pT2m N1 100 80 N/A 30
Primary tumor 9 55 |Lobular 3 25 mm pT2m NO 70 5 neg 35
Primary tumor 10 59 |Ductal 2 15 mm pT1c N1 0 0 pos 25
Primary tumor 11 48 |Lobular 2 60 mm and multiples satellite nodules (1 to 5 mm) pT3 N1 100 50 neg 35
Primary tumor 12 58 |Ductal 3 26 x 22 mm + one satellite nodule (2 mm) pT2 NO 95 85 neg 25
Primary tumor 13 84 [Ductal 1 22 mm pT2 N2 100 80 neg 18
Primary tumor 14 82 |Ductal 2 12+ 16 mm pT1c N1 100 10 neg 5
Primary tumor 15 37 [Multifocal 2 35+ 22+ 15+ 6 mm pT2 N1 100 5 neg 25
Primary tumor 16 70 |Ductal 2 21 mm pT2m NO 100 100 neg 15
Primary tumor 17 77 |Carcinoma 2 65 mm pT3 N2 100 80 neg 2
Primary tumor 18 46 |Ductal 3 40 mm pT2 N1 50 80 neg 60
Primary tumor 19 54 |Mixte 3 25 mm pT2 NO 100 N/A neg 20-25
Primary tumor 20 63 [Ductal 2 40 mm pT2N1a | 100% | 10% | neg 50
Primary tumor 21 55 |Lobular 2 32 mm pT2 NO 100 10 neg 40
Primary tumor 22 81 [Lobular 2 60 mm pT3 N3a 100 80 neg 17
Primary tumor 23 48 |Lobular 2 6 mm pT3 N1a 70 40 N/A 10
Primary tumor 24 40 |Ductal 2 13 mm pT1c NO 100 90 neg 5
Primary tumor 25 51 [Ductal 3 53 mm pT3 NO 100 0 neg 30
Primary tumor 26 54 |Ductal 2 16 mm pT1c NO 80 10 neg 5
Primary tumor 27 62 [Ductal 2 17 mm pT1c N1 95 85 neg 22
Primary tumor 28 63 |Ductal 2 40 mm pT2 N1a 100 10 neg 50
Invaded lymph node 1 52 |Ductal 2 17 mm pTic 100 100 neg 11
Invaded lymph node 2 76 [N/A 3 32 mm pT2N2 100 10 neg 30
Invaded lymph node 3 61 |Ductal 3 25 mm pT2N1a 5 0 pos 60

Table S2: Clinical data for the patients with primary breast tumors and invaded lymph nodes,
Related to Figures 2 and 7.



