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Legends of Supplementary Figures

Supplementary Figure S1. Invalidation of the gal-9 gene in clones derived from
the MB49 cell line. To knock-out the Lgals9 gene using the CRISPR/Cas9 method,
two guides were designed, inserted in plasmids expressing GFP or mCherry
respectively and transfected simultaneously together with a Cas9 expressing
construct in order to delete a sequence containing the gal-9 ATG start codon. Two
days after transfection, single cells with concomitant high GFP and m-Cherry
expression were sorted, seeded at one cell per well and grown in 96-well plates. After
an average of 2 weeks of expansion, replicas of these clones were subjected to
detection of intra-cellular gal-9 by flow cytometry. Using this procedure, we selected
three gal-9-KO clones (KO #175, #345 and #377) and two WT-control clones (Ctrl
#116 and #376). Control clones were derived from cells subjected to the same
transfection and clonal selection processes, but which had retained gal-9 expression
with an intact gene sequence. As the single cell growth step resulted in clonal growth
of no more than 45% of the cells, the WT-Ctrl clones were essential to take into
account the clonal selection process. (A) Schematic representation of the gal-9 gene
(Lgals9) and the target sites of the CRISPR guides 1 and 2 located respectively in
the first exon and the first intron. (B) Sequence analysis of the WT-Ctrl clones #116
and #376 indicated that the Lgals9 locus were unaffected in both alleles (possible
explanations might be absence of Cas9-mediated double-strand DNA break or
efficient repair of the breaks). For the three-selected gal-9-KO clones, the deleted
fragments were either replaced by a new DNA sequence (#377) or by the deleted
fragments oriented in the reverse direction (#175 and #345). (C) Western-Blot
analysis of the gal9 protein in the selected clones: the parental line (MB49) and the
WT-Ctrl clones expressed two isoforms: gal-9L and gal-9M; the latter being
predominant. The absence of Gal9 expression was confirmed in the gal-9-KO clones.
Related full blots are displayed in the Supplementary Figure S9.

Supplementary Figure S2. In vitro growth of MB49 cells and isogenic clones
(WT-Ctrl and gal-9-KO). The growth assays were performed using an ATP

luminescence assay (ATPlite, Perkin Elmer). No differences in growth rate were



recorded in vitro between WT and KO cells. MB49 cells had doubling time of about
24h.

Supplementary Figure S3. In vitro transcriptional profiles of MB49 cells and
isogenic clones (WT-Ctrl and gal-9-KO). For each cell type, the RNAseq analysis
was performed on RNAs extracted from cells propagated in vitro including the
parental cells, 2 WT-Ctrl clones and 3 gal-9-KO clones. (A) The volcano plots intend
to represent genes differentially expressed when comparing gal-9-KO cells on the
one hand with parental and WT-Ctrl cells on the other hand. They are virtually
absent, except Igals9. (B) Results of the non-supervised hierarchical clustering are
consistent with data from the volcano plots since the transcription profiles of gal-9-KO
cells are not separated from those of the WT cells. Potential weak differences related

to gal-9 invalidation seem to be outweighed by independent clonal differences.

Supplementary Figure S4. Transcriptional status of genes predicted to be
vulnerable to off-target effects in the isogenic clones. A total of 9 exons (4 for the
guide 1 and 5 for the guide 2) were identified as potential off-targets (see
Supplementary Table S2). The abundance of the corresponding transcripts
reflected by FPKM (fragments per kilobase of exon per million reads mapped) values
were checked in the RNAseq data obtained from MB49 and its derived clones (either
gal-9-KO or WT-Ctrl) grown in vitro. No difference was detected for any of these

transcripts between parental cells and clones subjected to the CRISPR procedure.

Supplementary Figure S5. Comparative assessment of galectin-1, -3 and -8
transcription and protein expression in WT and gal-9-KO cells. (A) Abundance of
galectin transcripts recorded by RNA-seq in parental MB49 and its derived clones. In
blue, WT, parental or control clones. In red, gal-9-KO clones. (B) WB analysis were
performed on the same cellular materials. All cells express galectins -1, -3, and -8
with the first two being the most abundant. The gal-9 invalidation has no impact on
the expression of other galectins at both the transcriptional and the protein level.
Related full blots are displayed in the Supplementary Figures S10 and S11.



Supplementary Figure S6. Schematic representation of the serial
transplantation assay and recapitulation of biological investigations performed
on MBA49 cells and the related clones in syngenic mice. The mice were of the
C57BL/6N strain. Each square represents a distinct mouse bearing a tumor derived
from MB 49 parental cells, control clones (#116 and 376) or gal-9-KO-clones (#175,
345 and 377). The first inoculation resulting in the first cycle of tumor growth was
done by subcutaneous injections of suspensions of cells grown in vitro (5.10° cells
suspended in 100uL of PBS). Transplantations leading to the next cycles of growth
were made by sub-cutaneous insertions of aggregates of tumor fragments (70 mg)
collected from the previous cycle after 10 days of tumor growth. In most cases, tumor
fragments collected from one animal were inoculated in a single recipient mouse.
Thus, we propagated 3 tumor “lineages” for each gal-9-KO clones. For control clones
and MB49 parental cells, only 2 “lineages” were propagated beyond the 2™ cycle
because all of them were obviously very aggressive. One lineage of MB49 parental
tumors was lost during the 3" cycle because of the accidental death of one mouse.
Out of 9 tumor “lineages” derived from gal-9-KO clones, five stopped their growth at
cycle 4. Only one of them went beyond cycle 5. In contrast, all 5 evaluable tumor
“lineages” derived from parental cells or control clones reach the 6™ cycle, still being
very aggressive. Symbols inside the squares represent the various types of biological
investigations done on each tumor: immunohistochemistry for detection of
leucocytes, especially CD4 and CD8 T-cells, and in situ detection of CXCL9 and
CXCL10 mRNAs for some of them (IHC); deep profiling of expressed TCR-
repertoire (TCR-B); RNA-seq analysis (RNAseq); mRNA quantitation by RT-gPCR for
genes encoding cytokines and MHC Il components regulated by interferon-y (QPCR);
cytokine detection in tumor protein extracts (cytokines).

Supplementary Figure S7. Details on tumor growth of various types of MB49
cells grafted on syngenic and nude mice. (A) Growth curves for single WT tumors
grafted on C57BL/6 mice are shown in blue. At the beginning of the experiment, each
cell type - MB49 cells and WT-Ctrl clones - was injected subcutaneously into two
mice (MB49: A,V ; WT-Ctrl #116: H, ¢; #376: @, @®). For the subsequent cycles of



tumor growth, each tumor was passaged on a single mouse. For a given tumor
« lineage », the same symbol is used through the 4 cycles of tumor growth (B)
Growth curves for KO tumors on C57BL/6 mice are shown in red (gal-9-KO clone
#175. A,V ; #345: W, &; #377: @, @®). Again, for a given tumor « lineage », the
same symbol is used through the 4 cycles. (C) From cycle 3, the growth of some KO
tumors was not sufficient in the interval of 10 days to allow their subsequent passage
on another mouse for an additional cycle of tumor growth (< 90mg). The
consequence was the termination of this tumor « lineage ». To give a quantitative
assessment of this aspect of tumor growth reduction, the survival of WT and KO
tumor « lineages » are represented on a Kaplan-Meier plot (with blue and red color
respectively). We observe that after 5 cycles of tumor growth, all WT tumor
« lineages » are still active in contrast with only one for the KO tumors. (D and E)
Growth curves for single WT (blue) and KO (red) tumors grafted into nude mice with
the same mode of representation as for C57BL/6. (F) and (G) Comparative
assessment of tumor weights at the termination of each cycle of tumor growth for WT
(F) or KO (G) tumors grafted either into syngenic or nude mice. In the case of WT
tumors (blue dots), there were no significant differences at cycle 2, 3 and 4.
Regarding gal-9-KO tumors (red dots)b, the average tumor mass is consistently

greater on the nude mice.

Supplementary Figure S8. Unsupervised RNAseq analysis of WT and KO
tumors at different cycles of tumor growth. Dendrogram built using centered

correlation and ward linkage.

Supplementary Figure S9. Full blot display for WB detection of gal-9 in MB49
clones and parental cells. Annex to Supplementary Figure S1C. The relevant blots

are surrounded by a red dotted line.

Supplementary Figure S10. Full blot display for WB detection of galectin-1, -3, -8 in
MB49 clones and parental cells. Annex to Supplementary Figure S5B. The relevant

blots are surrounded by a red dotted line.

Supplementary Figure S11. Full blot display for WB detection of actin used as a
loading control in MB49 clones and parental cells. Annex to Supplementary Figure

S5B. The relevant blot is surrounded by a red dotted line.
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Western blots for galectin-9 — Full blot display
Annex to Supplementary Figure S1C

— 40 kDa (Gal-9L)
— 36.5 kDa (Gal-9M)

actin

Galectin-9 (1min) Actin (1min)
Supplementary Figure S9



Western blots for galectin-1, -3, -8 Full
blot display
Annex to Supplementary Figure S5B
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Western blots for actin used as a loading control for western
blots of Supplementary Figure S10
Full blot display
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Supplementary Table S1. Number of distinct sequences identified in various tumor samples
by deep-profiling of TCR-B chain (CDR3) (1).

Total Distinct sequences (clonotypes)
Samples read

number At least 1 read > 100 reads

WT-Ctrl clone #116 (2" cycle) 669,565 517 107
WT-Ctrl clone #116 (3" cycle) 567,525 641 (+24%) 130 (+21%)

Gal-9-KO clone #377 (2" cycle) | 536,629 660 139
Gal-9-KO clone #377 (3" cycle) | 439,445 927 (+40%) 212 (+53%)

Gal-9-KO clone #175 (2" cycle) | 501,260 1,337 305
Gal-9-KO clone #175 (3" cycle) | 554,846 1,552 (+16%) 400 (+31%)

(1) The number of distinct sequences represented by at least one read is greater at cycle 3 than
cycle 2 and for gal-9-KO than for WT tumors. These differences are more obvious if one looks at
the distinct sequences represented by at least 100 reads. Their frequence reflects the abundance
of clonotypes of average size represented by small rounded rectangles in Fig. 4.
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