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REVIEWER COMMENTS
Reviewer #1 (Remarks to the Author); expert on macrophages as therapeutic approach:

In the manuscript entitled “CDKN1A is a target for phagocytosis-mediated cellular immunotherapy in
acute leukemia”, the authors investigate the capacity of macrophages to engulf leukemic cells and its
potential exploitation for therapeutic purposes. To this aim the authors obtained macrophages by
differentiating human monocytes (MDMs) employing a previously described protocol, which is based
on the addition to the cell culture medium of 20% human serum. MDMs efficiently engulfed leukemic
cells lines (e.g. up to 40% MDMs engulfed leukemic JURKAT cells) but not healthy donor blood
lymphocytes. Surprisingly, phagocytosis by MDMs seemed to be independent of the expression of
CD47, a known phagocytosis inhibitor, on the leukemic cells. The authors then reported that MDMs
that phagocyte leukemic cells in vitro upregulate “pro-inflammatory genes”, including IFN-gamma
which in turn could activate non phagocytic (phago—) MDMs in a paracrine manner. The authors
found that the CDKN1A-encoded p21 mediates SIRP1-alpha (the receptor for CD47) downregulation,
which in turn enables phagocytosis of leukemic cells and that p21 overexpression or down-regulation
enhances or inhibit phagocytosis, respectively. The authors then exploited p21-overexpressing MDMs
in a cancer therapy model. They found that NSG mice infused with p21-overexpressing MDM mice
had increased survival upon challenge with MOLT4 leukemic cells compared to mice infused with
control MDM. A similar finding was obtained in mice transplanted with primary leukemic blasts from
ALL patients. The authors then conclude that their findings may provide proof-of-principle of a new
therapeutic strategy.

The manuscript is of interest and well written. There are, however, some important mechanistic
insights that are missing and should be addressed by the authors to justify their interpretations and
overall claims.

In vitro studies

1. The authors claim that phago+ MDMs produce IFN-gamma upon phagocytosis of leukemic cells. It
will be important to determine if IFN-gamma is indeed secreted at biologically active levels by MDMs,
a finding contrary to most current knowledge. An alternative possibility is that IFN-gamma detected by
the authors (using cytokine arrays) is derived from the leukemic cells. To this aim the authors should
guantify IFN-gamma using ELISA and better document this finding.

2. The authors identify a number of genes differentially expressed in MDMs upon phagocytosis of
leukemic cells (Phago+ MDMs) compared to MDMs that did not phagocyte leukemic cells (Phago—
MDMSs). The authors define some of these genes as pro-inflammatory whereas other genes are called
anti-inflammatory. Most of the pro-inflammatory genes are upregulated in Phago+ MDMs. It is unclear
what parameters and references the authors are using to assign to these genes a determined
inflammatory status, indeed there are some genes defined by the authors as anti-inflammatory, such
as HLA genes, CCL2, CCL4, PTX3, CCLS, that are known to be associated with inflammation,
therefore pro-inflammatory.

3. The authors claim that p21 activation is not mediated by p53. This conclusion is based on the
observation that shRNAs targeting p53 do not impair phagocytosis. However, if one compares the
efficiency of the knock down of p21 with that of p53, it is clear that p53 knock down is very inefficient.
The authors should use more efficient sShRNAs or other strategies to target p53 and thus exclude its
role in phagocytosis. The authors could also use a p53 inhibitor.

4. The authors overexpress p21 using a lentiviral vector in MDMs and report that transduced cells had
increased phagocytosis of leukemic cells. Is cell cycle and viability of macrophages impaired when
overexpressing p21? Is there any correlation between proliferation and phagocytic capacity of MDMs?

5. What is the mechanism whereby SIRP1-alpha expression (suppressed by p21) inhibits
macrophage-mediated phagocytosis of leukemic cells, if independent on CD47 expression?



Probably most importantly, there are several outstanding issues pertaining the mechanism(s)
underlying the anti-tumor effect observed in vivo in the mouse model that need to be addressed to
provide confidence on the proposed interpretations.

6. The authors show that adoptively transferred p21- overexpressing MDMs have a survival effect on
immunodeficient mice challenged with MOLT4 ALL cells. According to fig. 3o there would be no
cross-activation of human phago- by phago+ MDMs in vivo. One would then question whether the
fraction of infused phago+ MDM and their in vivo survival could be sufficient to explain the observed
benefit. What is the percentage of macrophages transduced with p21 LV? How long do they survive in
vivo? Are mouse macrophages cross-activated by phago+ MDMs? If so, through what mechanism, as
human IFN-gamma may have species-specific activity.

7. The authors abate the therapeutic effect of p21-overexpressing MDMs by delivering clodronate
after 21 days after MDM transfer. It is known that macrophages need CSF1R activation to survive,
whereas mouse M-CSF is not active on human CSF1R. How long do the human MDMs survive in
NSG mice? CFSE+ cells in the spleen may not be human MDMs but mouse spleen macrophages that
uptake CFSE from apoptotic/debris MDMs. Authors should label hCD45 to identify human MDMs in
mice at 21 days post infusion.

8. Is the therapeutic effect mediated by phagocytosis or by a direct effect of human IFN-gamma on
the leukemic cells? The authors show that the therapeutic effect can be abolished when using anti-
human IFN-gamma antibodies, as shown in Fig.3p. Can they obtain the same effect by administering
IFN-gamma and omitting MDM? The authors could also attempt to block CD47 in vivo using specific
antibodies; indeed, even if correlation studies performed in vitro suggest that CD47 does not play a
role in inhibiting MDM-mediated phagocytoses, CD47 may still play an important function in vivo.

9. In these survival studies the control arm is (correctly) performed by infusing mice with
untransduced MDM but there is no data showing the survival of mice not infused with any cell. Do
untransduced MDM have an effect?

10. The authors used MDMs as a model of human macrophages. However, it is well established that
macrophages are polarized according to the microenvironment (e.g. organ, tissue, etc) where they
are found. Authors’ finding may not apply to in vivo (endogenously) differentiated macrophages but it
would still be interesting as manipulation/interventional strategy. This should be discussed.

Minor comments

1. Abstract: Refer to CDKN1A as p21 once the term p21 has been introduced.

2. The authors exclude efferocytosis as the mechanism of MDM-mediated uptake of leukemic cells,
since caspase inhibitor and anti-annexin antibodies did not impair human MDM engulfment of cancer
cells (Jurkat and AML blasts). However, CDDP is not described in the results. This figure should be
described better in the results section.

3. Authors claim that MDMs were treated with intravenous immunoglobulins (IVIG). Here the IVIG
term seems ambiguous. Authors should explain better what IVIGs are and how MDMs were treated.
4. Extended Data Fig. 1e and d are quoted before Extended Data Fig. 1b, c. Authors should quote
figures in a chronological order.

5. It is unclear the rationale used by the authors to investigate the role of p21. There are many
transcription factors, including the IRF5, that could be in part responsible for the observed phenotype.
If possible, the authors should briefly indicate their rationale in the result section before describing the
strategy to knock down p21.



Reviewer #2 (Remarks to the Author); expert on T-ALL:

In this work, the authors identified p21 as a trigger of phagocytosis-guided pro-inflammatory
reprogramming of TAMs and demonstrate the potential for p21TD-Mo-based cell therapy in cancer
immunotherapy. | have a few questions that need to be clarified before this paper can be considered
for publication.

Specific points:
1. Figure 1c. MDMs fail to engulf HEL and K562 cells. Why is that?

2. Extended data Fig 1. It is remarkable that leukemic T cells could be refractory to phagocytosis
induced by anti-CD47 blockade. What could be the reason for this?

3. Next, the authors compare Phago+MDM with Phago-MDM cells. Although a variety of differences
are identified. The authors decided to focus on IFNy. Why did the authors pick this specific cytokine?

4. Next, the authors focus on p21 to identify molecular mechanisms that regulate the macrophage-
mediated phagocytosis of leukemic cells. Why did they pick p21?

5. How would the authors envision clinical translation of their findings in daily clinical practice?

Reviewer #3 (Remarks to the Author); expert on macrophage, immunosurveillance and cancer:

In this manuscript, the authors discovered a novel role of CDKN1A in regulating macrophage
phagocytosis of leukemic cells. They showed that CDKN1A (p21) regulated the expression of Sirpa, a
receptor for “don’t eat me” signal CD47. This is an exciting discovery and the human monocytes
engineered to overexpress p21 demonstrated impressive anticancer efficacy in in vivo MOLT4 cell
model and T-ALL PDX models.

While their findings are novel and exciting, the mechanism of p21 in regulating phagocytosis was not
well explored in this study, raising certain big concerns. The authors revealed a correlation between
p21 and Sirpa expression - knockdown of p21 promoted Sirpa expression whereas overexpression of
p21 inhibited Sirpa. expression in MDMs. These data would suggest that p21 regulate phagocytosis
through Sirpa signaling. However, the data in Figl showed that phagocytosis of the leukemic T cells
was independent of their CD47 expression and was resistant to CD47 blockade, excluding a possible
role of CD47-Sirpa signaling axis in this process. So the interpretation would be that p21 regulates the
expression of Sirpa which controls phagocytosis ability of MDM through a novel CD47-independent
mechanism - however, this has not been addressed at all in this manuscript.

1. It's very interesting that the authors showed IFNy secreted by Phago+ MDMs stimulated Phago-
MDMs to a pro-inflammatory phenotype. The authors should investigate would such changes of
phenotype on Phago- MDMs also enhance their phagocytic ability.

2. Experiments performed in Figl were not well connected to the rest of the paper. In addition, the
author started to investigate the role of p21 in macrophage phagocytosis but there was a lack of
interpretation of why was p21 studied for this purpose and what the connection is between p21 and
the experiments performed in Figl for the inflammatory phenotype of Phago+ or Phago- MDMs.

3. In fig2, western blot was used for assessing the expression of p21 and Sirpa in MDMs. It would be
more informative if FACS can be performed to examine cell surface Sirpa (to evaluate the percentage
of cells whose surface expression of Sirpa were impacted) of these MDMs. The efficiency of MDM
transduction by lentiviruses should be examined as well — what is the percentage of MDMs that were
transduced by lentiviruses?



4. The authors’finding regarding leukemic T cells are resistant to CD47 blockade-induced
phagocytosis is contradictory to many of previous studies (There are many studies showing Jurkat
cells were efficiently phagocytosed upon CD47 blockade, eg. Weiskopf et al, Science, 2013; Peluso
et al, JITC, 2020). In addition, it's very surprising that as shown in Figlc etc. the phagocytosis rate of
Jurkat cells (and MOLT4, CEM, THP1) by resting MDMs (without treatment of antibodies etc.) could
reach 20-50%, which seems to be inconsistent with previous studies in which phagocytosis rate by
resting MDMs were usually 5-10% or lower.

An interpretation of such inconsistence is needed.

5. It's difficult to interpret the data in Fig2 that p21 regulated phagocytosis through the regulation of
Sirpa. If the changes of Sirpa have such significant effects on phagocytosis as shown in Figure 2c-e
and Fig2r, why didn’t blockade of CD47 have any effects (Extended Fig 1J.), given that CD47
functions through binding to Sirpa to send phagocytosis-inhibitory signals? Were the findings in
figure2 due to certain mechanisms independent of CD47- Sirpa axis? If so, such mechanisms should
be investigated.

6. Is p21 differentially expressed in Phago+ vs Phago- MDMs? Is the expression of p21 in Phago+
and Phago- MDMs correlated to their phagocytosis capacity?

7. Does p21 depletion or overexpression have an impact on the viability of MDMs? Could the
reduction of phagocytic ability of p21 knockdown MDMs be due to their compromised viability?

8. Given that p21 is a multi-functional regulators of macrophage functions, the authors should perform
a function rescue experiment to exclude the off-target effects — eg. To express p21 in p21 knockdown
MDMs and examine whether phagocytosis can be reversed to a similar level as that of the WT cells.
9. In the experiment depicted in figure 3, a control group is missing — mice only transplanted with
MOLTA4 cells but not the MDMs. As the authors showed in figure 1, WT MDMs demonstrated
significant basal level phagocytosis of MOLT4 cells, therefore, it would be expected that the mice
transplanted with Co. TD MDMs should demonstrate certain level of inhibition of MOLT4 cells, as
compared to the mice only transplanted with MOLT4 but not MDMs.

Minor issues:
Fig 1g, was the x-axis “phagocytic MDMs - +" mis-labeled?

Fig 1j-m, please indicate how long after the initiation of phagocytosis was the comparison for CD163,
IRF5, etc. performed?



MANUSCRIPT NCOMMS-21-17633-T
Point-by-point response to Reviewer's comments:
Reviewer #1 (expert on macrophages as therapeutic approach)

General critique raised by reviewer #1: In the manuscript entitled “CDKNI1A is a target for
phagocytosis-mediated cellular immunotherapy in acute leukemia”, the authors investigate
the capacity of macrophages to engulf leukemic cells and its potential exploitation for
therapeutic purposes. To this aim the authors obtained macrophages by differentiating human
monocytes (MDMs) employing a previously described protocol, which is based on the
addition to the cell culture medium of 20% human serum. MDMs efficiently engulfed leukemic
cells lines (e.g. up to 40% MDMs engulfed leukemic JURKAT cells) but not healthy donor
blood lymphocytes. Surprisingly, phagocytosis by MDMs seemed to be independent of the
expression of CD47, a known phagocytosis inhibitor, on the leukemic cells. The authors then
reported that MDMs that phagocyte leukemic cells in vitro upregulate “pro-inflammatory
genes”, including IFN-gamma which in turn could activate non phagocytic (phago—) MDMs
in a paracrine manner. The authors found that theCDKNI1A-encoded p21 mediates SIRPI-
alpha (the receptor for CD47) downregulation, which in turn enables phagocytosis of
leukemic cells and that p21 overexpression or down-regulation enhances or inhibit
phagocytosis, respectively. The authors then exploited p2 1-overexpressing MDMs in a cancer
therapy model. They found that NSG mice infused with p2l-overexpressing MDM mice had
increased survival upon challenge with MOLT4 leukemic cells compared to mice infused with
control MDM. A similar finding was obtained in mice transplanted with primary leukemic
blasts from ALL patients. The authors then conclude that their findings may provide proof-of-
principle of a new therapeutic strategy.

The manuscript is of interest and well written. There are, however, some important
mechanistic insights that are missing and should be addressed by the authors to justify their
interpretations and overall claims.

Our response. We thank reviewer #1 for her/his positive constructive critiques and for
recognizing the interest of our discovery. The reviewer #1 correctly points out the need for a
better understanding of the molecular mechanisms involved in p21-induced, phagocytosis-
guided proinflammatory reprogramming of tumor-associated macrophages. In the revised
manuscript, a particular attention has been paid to improve and clarify all the issues pointed
by reviewer #1.

Major point of critique 1 raised by reviewer #1: The authors claim that phago” MDMs
produce IFN-gamma upon phagocytosis of leukemic cells. It will be important to determine if
IFN-gamma is indeed secreted at biologically active levels by MDMs, a finding contrary to
most current knowledge. An alternative possibility is that [IFN-gamma detected by the authors
(using cytokine arrays) is derived from the leukemic cells. To this aim the authors should
quantify IFN-gamma using ELISA and better document this finding.

Our response. We agree with the major point of critique 1 raised by reviewer #1 that the
secretion of [FNy by phagocytic macrophages that we reported in submitted manuscript seems
at first glance quite surprising. Despite the fact that [FNy is known to be primarly produced by
NK cells, T helper 1 (Tx1) lymphocytes and CD8" cytotoxic lymphocytes (Hu and Ivashkiv,
Immunity (2009)), we and others also reported that macrophages can also produce IFNy in



response to cancer treatments (such as radiotherapy (Wu et al., Cell Death Differ (2018))), to
cytokine stimulation (Munder et al., J Exp Med (1998); Darwich et al., Immunology, (2008);
Robinson et al., J. Innate Immun. (2010)) and pathogens infections (Rothfuchs et al., J.
Immunol, (2004)). In the submitted manuscript, we assessed the secretion of cytokines,
chemokines and chemo-attractants by phagocytic (Phago’) and nonphagocytic (Phago’)
MDMs. We developed a specific methodology to avoid that cytokines, chemokines and
chemo-attractants released by leukemic cells should be detected during this assay. As
described in the submitted Methods section (pages 16-18), CMFDA-labeled MDMs were
cocultured with CMTMR-labeled MOLT4 leukemic cells during 2 hours and sorted by FACS
on the basis of their phagocytic activity. Two hours after cell sorting, sorted
CMTMR 'CMFDA "(Phago’) MDMs and CMTMR CMFDA" (Phago’) MDMs were analyzed
for phagocytosis using fluorescence microscopy. We observed that all sorted cells were
labeled with CMFDA, thus demonstrating that no single (CMTMR") MOLT4 cells were
present in sorted cell populations (Point-by-point reply (PPR) Fig. 1a). Ninety-six hours after
cell sorting, we also analyzed purified MDMs and noticed that no CMTMR "MOLT4 cells
were detected in both Phago” and Phago cell populations (PPR Fig. 1a). These results support
the specificity of our cell sorting and demonstrate that mCherry” MOLT4 cells that were
engulfed by MDMs did not escape lysosomal degradation (as shown in submitted Extended
Fig. la), thus excluding the possibility that MOLT4-derived cytokines, chemokines and
chemoattractants may be detected during this assay. This experimental procedure allowed us
to demonstrate that after MOLT4 cell engulfment and degradation macrophages secreted
proinflammatory cytokines (such IL1§, IL6, IL23, IL27, GM-CSF, MIF and IFNy) (submitted
Fig. 1l,m and extended Fig. 2a), chemokines (IL8 and GRO-a) (submitted Fig. 11 and
extended Fig. 2a), the chemo-attractant SERPIN EI (submitted Fig. 1m) and the
compensatory anti-inflammatory cytokine IL1-ra (submitted extended Fig. 2a). According to
reviewer 1’s recommendation, we also confirmed using ELISA that Phago” MDMs secreted
IFNy 7 days after cell sorting and showed that Phago" MDMs that did not (PPR Fig. 1b).
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Point-by-point reply Figure 1. Phagocytic macrophages secrete IFNy after degradation of
engulfed leukemic cells. a, Percentage of CMFDA" MDMs engulfing CMTMR"™ MOLT4
(CMTMR CMFDA" MDMs) detected 2 h and 96 h after the sorting of Phago MDMs and
Phago’ MDMs (as shown in submitted Fig. le-i (****p<0.0001). b, IFNy secretion
determined by ELISA quantification, 7 d afier the sorting of Phago" MDMs and Phago”
MDMs. These cells were assessed for the degradation of engulfed MOLT4 cells at 96h (a),
extensively washed and supplemented with fresh medium for additional 3 days (" p=0.0008).
In (a, b) the data are presented as the mean=SEM from n=3 donors. ***p<0.001 and
*EXEN<0.0001; determined with ANOVA with Tukey’s multiple comparison test (a) and
unpaired two-tailed t test (b).



Accordingly with these results, we also showed that Phago” MDMs underwent after 96 hours
a proinflammatory activation, as revealed by (i) the up-regulation of 20 genes and the down-
regulation of 16 genes that were previously associated with proinflammatory and anti-
inflammatory activations, respectively (see PPR Fig. 2), (ii) the decreased expression of the
cell surface scavenger receptor CD163 (submitted Fig. 1k) and (7ii) the increased expression
of the transcription factor IRF5 (submitted Fig. 11), as compared to Phago" MDMs. In line
with reviewer #1’s recommendation and through the use of Transwell devices and anti-IFNy
blocking antibodies (submitted Fig. 1n), we demonstrated that IFNy was secreted at
biologically active levels by phagocytic (Phago') macrophages and promoted the
proinflammatory reprogramming of surrounding Phago” MDMs (submitted Fig. 1o).
Altogether, these results demonstrated that phagocytic macrophages underwent after leukemic
cell degradation, a proinflammatory activation that can be supported and extended to
nonphagocytic surrounding macrophages by the secretion of IFNy.

We added the results shown in PPR Fig. 1b in the revised manuscript as Fig. 1n.

Major point of critique 2 raised by reviewer #1: The authors identify a number of genes
differentially expressed in MDMs upon phagocytosis of leukemic cells (Phago” MDMs)
compared to MDMs that did not phagocyte leukemic cells (Phago- MDMs). The authors
define some of these genes as proinflammatory whereas other genes are called anti-
inflammatory. Most of the proinflammatory genes are upregulated in Phago+ MDMs. It is
unclear what parameters and references the authors are using to assign to these genes a
determined inflammatory status, indeed there are some genes defined by the authors as anti-
inflammatory, such as HLA genes, CCL2, CCL4, PTX3, CCLS, that are known to be
associated with inflammation, therefore proinflammatory.

Our response. We agree with reviewer #1. We re-analyzed the literature and decided to only
report in the revised manuscript, genes that are modulated during anti- or proinflammatory
activation of macrophages, microglia or tumor-associated macrophages. Accordingly, we thus
corrected the submitted Fig. 1j (PPR Fig. 2) and submitted Extended Table 2 (PPR Table 1).
References of pro- or anti-inflammatory genes are shown in PPR Table 1. We determined that
Phago’ MDMs upregulated 20 and downregulated 16 genes, which were previously
associated with proinflammatory or anti-inflammatory activation, respectively, identified by
comparison with Phago" MDMs.
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Point-by-point reply Figure 2. Phago" MDMs undergo gene expression proinflammatory
activation. Phago” MDMs were analyzed, as compared to Phago” MDMs, for modulated
genes by microarray (**p=0.0022, *p=0.0152). The data are presented as the mean+SEM
from n=3 donors. *p<0.05 and **p<0.01; determined with Kolmogorov-Smirnov test.



Accession Gene Donor-1 Donor-1 Donor-2 Donor-2 Donor-3 Donor-3 Mean Log2FC Standard References
number Name Log2FC-1 Log2FC-2 Log2FC-1 Log2FC-2 Log2FC-1 Log2FC-2 deviation
NM_0012439 HLA- -0.581085461 -0.51949771 -0.543775531 -0.402007544 -0.900165827 -0.901591057 -0.641503862 0.209554892
62 DQBI1
NM_0010318 MAF -0.748971298 -0.757355501 -0.195699637 -0.154685012 -0.751059946 -0.651663441 -0.543230139 0.288053769 1
04
NM_006895 HNMT -1.153512746 -1.312527881 -0.182060439 0.14665632 -0.728805472 -0.878054827 -0.733767947 0.485814816 2
NM_002003 FCN1 -0.441026188 -0.416883858 -0.230801825 -0.318038384 -0.208387703 -0.141453228 -0.202015531 0.119938720 3
NM_001946 DUSP6 -0.051145628 -0.215729214 -0.270050542 -0.170089954 -0.548420144 -0.465961842 -0.286899554 0.187008811 4
NM_0010015 CD36 -0.405976027 -0.52489668 -0.493696546 -0.487506267 -0.550731852 -0.520427366 -0.51220579 0.024203199 2
47
NM_033554 HLA- -0.968770986 -0.9922855¢ -0.138121342 0.005934016 -1.482841483 -1.369283679 -0.824228177 0.62288117
DPAl
NM_002122 HLA- -0.852073536 -0.773154495 -0.635247778 -0.765620669 -0.972414139 -0.997311877 -0.832637082 0.1371314
DQAL
NM_153811 SLC38 -0.496021681 -0.470885344 -0.447700281 -0.370343873 -0.541073635 -0.658669451 -0.497449044 0.00719409 2
A6
NM 004244 CD163 -1.496105316 -1.650303955 -0.580043975 -0.544766047 -1.300798552 -1.113780799 -1.114440774 0.464046325 5
NM_001150 ANPEP -1.07333231 -1.156206103 -0.371499456 -0.59527098 -0.536039154 -0.441411001 -0.695776651 0.334583748 [
NM_005623 CCL8 -0.763508565 -0.7885435586 -0.906444043 -0.667630277 -0.564061212 -0.508520016 -0.69978675 0.148782288
NM_018092 NETO2 -1.340147798 -1.202177359 -0.316002202 332758573 -1.185540585 -1.036854232 -0.917396792 0.47069006
NM_004235 KLF4 -0.518527327 -0.430745078 -0.28226564 -0.08419777 -0.137030314 -0.170882209 -0.270608056 0.173078469 7
NM 138711 PPARG -0.606230518 -0.627521049 -0.687632794 -0.690680448 -0.388500406 0436133474 -0.572798115 0.129464495 8
NM_002124 HLA- -0.631505148 -0.612412789 -0.371562307 -0.344473955 -0.986503653 -0.936111262 -0.647094852 0271172379
DRB1
NM_019111 HLA- -0.304418097 -0.417530794 -0.302401288 032702838 -0.619017993 -0.524004868 -0.43088357 0.12100183
DRA
NM 002082 CCcL2 -4.034458272 -4.122824587 -0.330785733 -0.355001943 -0.277108599 -0.285232608 -1.567583624 1045470015
NM_005755 EBD -0.49050625 -0.628082025 -0.164509195 -0.211666767 -0.881780624 -0.913403255 -0.548339836 0.320004403
NM_001562 L8 -0.206245800 -0.343382573 -0.1780507 -0.167052357 -0.45377753 -0.444585523 -0.313840082 0.1247754353 9
NM_002984 CCL4 -1.262445528 -1.250288658 -0.583295808 -0.585440701 -0.080004906 -0.074718382 -0.641030694 0.530880867
NM_002852 PTX3 -2.690391017 -2.724744491 -1.202646305 -1.300115801 -1.453141202 -1.402132423 -1.812028705 0.696285375
NM_003596 TPSTI -0.774306308 -0.674300028 -0.123652374 -0.092013878 -0.164570028 -0.046455513 -0.312540838 0.322832018 1
NM_000120 FI3A1 -1.142032748 -1.037272543 -0.038868858 -0.131280679 -1.497818827 -1.312420134 -0.850950465 0.620928520
NM_002731 PREAC -1.011072338 -1.032191533 -0.223821059 -0.384355538 -0.521610881 -0.425795189 -0.599807756 0.34066848 10
B
NM_001482 GATM -0.340103432 -0.446443832 -0.601126918 -0.621274302 -1.441684205 -1.437187712 -0.814636733 0.494870001 11
NM_000677 ADOR -1.57763162 -1.501203995 -0.356265318 -0.370834636 -1.649875119 -192649118 -1.245383648 0.694675261 1
A3
M_020362 PITHD1 -0.65646341; -0.60858657. -0.132963386 -0.1987732: -0.464364381 04414 -0.417106243 21222194:
M_013308 GPRI171 -1.06243001 -0.971339566 -2.70118422: -2.4706831 -0.683938626 -0.820587 -1.45169544 891018204 12
NM_002371 MAL -0.84305884: -0.70424 -3.04112534: -2.9431239 -0.88564: -1.040665. -1.577809422 10148897
NM_0011781 IGLLS -1.226800044 -1.01167917 -2.538817678 -2.6130497: -1.501288483 -1.488248. -1.720997058 68026629
26
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Point-by-point reply Table 1. List of upregulated and downregulated genes in Phago™ MDMs
as compared to Phago MDMs (in PPR Fig. 2).

The submitted Fig. 2j was replaced by the PPR Fig. 2 (revised Fig. 1j) and the submitted
Extended Table 2 was corrected in the revised version of our manuscript (revised
Supplementary Table 2), according to the major point of critique 2 raised by reviewer #1.

Major point of critique 3 raised by reviewer #1: The authors claim that p21 activation is not
mediated by p53. This conclusion is based on the observation that shRNAs targeting p53 do
not impair phagocytosis. However, if one compares the efficiency of the knock down of p21
with that of p53, it is clear that p53 knock down is very inefficient. The authors should use
more efficient sShRNAs or other strategies to target p53 and thus exclude its role in
phagocytosis. The authors could also use a p53 inhibitor.

Our response. We agree with reviewer #1. The knockdown of p53 shown in submitted
Extended Data Fig. 3a appears inefficient. To improve p53 knockdown efficacy, we set up
new transfection conditions and used a smart pool siRNAs containing four specific siRNAs.
As shown in PPR Fig. 3, we efficiently knockdown p53 in MDMs and observed that p53
knockdown strongly reduces p21 protein expression (PPR Fig. 3a) without affecting the
viability of MDMs (PPR Fig. 3b). Accordingly, the phagocytosis of MOLT4 cells by p53-
depleted MDMs was significantly inhibited (PPR Fig. 3c). We also confirmed these results



using a pharmacological inhibitor of p53, Pifithrin-a (PFTa) (PPR Fig. 3d-f). Altogether,
these results demonstrate that p5S3-dependent p21 expression dictates the phagocytosis of the
leukemic cells by MDMs.
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Point-by-point reply Figure 3. p53 regulates p2l protein expression and dictates
macrophage phagocytosis of leukemic cells. a-c, Expressions of p53 and p21 by WB analysis
(a), cell proliferation and viability assessed by a WST-1 assay (b) and phagocytosis
percentage of MOLT4 cells after 8 h coculture (**p=0.001) (¢) in p53 knockdown MDMs
(sip53) or control MDMs (siCo.) 24 h after siRNAs transfection. d,e, Expressions of p53 and
p21 by WB analysis (d) and cell proliferation and viability assessed by WST-1 assay (e) in
pifithrin-a (PFTa)-treated (10 uM) or control MDMs 24h after treatments. f, Phagocytosis
percentage of MOLT4 cells after 8 h coculture with PFTa-pretreated MDMs (*p=0.0270). In
(a, d), the data are representative of n=3 donors. In (b, ¢, e, f), the data are donor matched
from n=3 donors. *p <0.05 and **p <0.01; determined with two-tailed (¢) and one-tailed (f)
paired t tests.

We only added the results of p53 knockdown (PPR Fig. 3a-c) in the revised Supplementary
Fig. Sa-c.

Major point of critique 4 raised by reviewer #1: The authors overexpress p2l using a
lentiviral vector in MDMs and report that transduced cells had increased phagocytosis of
leukemic cells. Is cell cycle and viability of macrophages impaired when overexpressing p21?
Is there any correlation between proliferation and phagocytic capacity of MDMs?

Our response. In response to the major point of critique 4 raised by reviewer #1, we analyzed
the cell cycle progression, the proliferation and the viability of p21-depleted MDMs using
siRNAs (as shown in submitted Fig. 2a), p21-overexpressing MDMs using lentiviral vectors
(as shown in submitted Fig. 2p) and control MDMs at indicated times after siRNA
transfection (PPR Fig. 4a-c, g, 1) or lentiviral transduction (PPR Fig. 4d-f, h, j). We observed
that control (siCo. or Co.TD), p21-depleted (sip21) or p21-overexpressing (p21TD) MDMs
were mainly arrested in GO/G1 phase (PPR Fig. 4a-f), did not divide (PPR Fig. 4g, h) and
were not affected in their viability (PPR Fig. 4i, j) until 30 days after transfection or
transduction, thus demonstrating that the modulation of p21 expression did not alter the



terminal differentiation and the survival of macrophages. In addition, these results also reveal
that the phagocytic capacity of MDMs is independent of MDMs proliferation.
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Point-by-point reply Figure 4. p21 knockdown or overexpression does not affect cell cycle,
proliferation and viability of macrophages. a-c, FACS histograms (a, b) and percentages (c)
of cell phases (G0/G1, S, G2/M) analyzed by DNA content staining with propidium iodide
(PI) of control (siCo.) or p21 knockdown (sip21) MDMs, as shown in submitted Fig. 2a, at 24
h, 15 d and 30 d after siRNA transfection. d-f, FACS histograms (d, e) and percentages (f) of
cell phases (G0/G1, S, G2/M) analyzed by DNA content staining with PI of MDMs derived
from Co.TD or p21TD genetically engineered monocytes and differentiated into MDMs for
7d, as shown in submitted Fig. 2p, at 7 d, 15 d and 30 d after lentiviral transductions. g, i,
Cell proliferation assessed by a WST-1 assay (g) and viability determined by counting viable
cells (i) of siCo. or sip21 MDMs at 24 h, 15 d and 30 d after siRNAs transfections. h, j, Cell
proliferation assessed by a WST-1 assay (h) and viability determined by counting viable cells
numbers (j) of Co.TD or p21TD MDMs at 7 d, 15 d and 30 d after lentiviral transductions. In
(a, b, d, e) the data are representative of n=3 donors. The data in (c, f, g-j) are presented as
the mean+SEM from n=3 donors.

These results were added in the revised Supplementary Fig. 4 and 8.

Major point of critique 5 raised by reviewer #1: What is the mechanism whereby SIRPI-
alpha expression (suppressed by p2l) inhibits macrophage-mediated phagocytosis of
leukemic cells, if independent on CD47 expression? Probably most importantly, there are
several outstanding issues pertaining the mechanism(s) underlying the anti-tumor effect
observed in vivo in the mouse model that need to be addressed to provide confidence on the
proposed interpretations.



Our response. We agree with the major point of critique 5 raised by reviewer #1. In the
submitted manuscript, we proposed that macrophage-mediated phagocytosis of leukemia cells
could be independent of CD47 expression (submitted Extended Data Fig. 1h-j) and thus,
could be in conflict with previous publications (Majeti et al., Cell, 2009; Weiskopf et al.,
Science (2013), Peluso et al., J Immunother Cancer, (2020)). To better characterize the
relationship between CD47 expression on leukemic cells and p2l-dependent tumor
phagocytosis, we first compared the experimental procedure that we used in our phagocytosis
assays to those previously published (Majeti et al., Cell, 2009; Chao et al., Cancer Res, 2011)
and then, we determined the effect of CD47 depletion in leukemia cells on the macrophage-
mediated phagocytosis. We agree that the phagocytosis rates of leukemic cells by
macrophages (ranging from 15% to 45%) that we observed in our control cocultures
(submitted Fig. Ic and Extended Data Fig. 1j) were higher than those previously reported
(ranging from 2% to 10%) (Majeti et al., Cell, 2009; Chao et al., Cancer Res, 2011; Weiskopf
et al., Science, 2013; Peluso et al., J Immunother Cancer, 2020). As indicated in the
submitted Methods section, our phagocytosis assays were performed in 10% Heat Inactivated
(HI) serum-supplemented medium and analyzed after 8 hours, while previous published
assays were performed with macrophages that were cultured for 2 hours in serum-free
medium prior the phagocytosis assays (performed in the same culture medium) and analyzed
after 2 hours. To determine the effects of these differences in our experimental procedures on
phagocytosis rates, we explored the expressions of p21 and SIRPa in MDMs that were
cultured in absence or in presence of 10% HI serum. We observed after two-hours without
serum that p21 protein expression was decreased (PPR Fig. 5a), and both protein (PPR Fig.
5a) and cell surface (PPR Fig. 5b) expressions of SIRPa strongly increased, as compared to
MDMs that were cultured in presence of serum, thus revealing that the culture conditions
positively or negatively impact the phagocytic activity of MDMs. Indeed, the increased
expression of SIRPa positively correlated with low phagocytosis rates of MOLT4 cells
detected in serum-free phagocytosis assays with respect to phagocytosis assays performed in
presence of serum (PPR Fig. 5c). Furthermore, in serum-free phagocytosis assays, cocultures
in presence of anti-CD47 antibodies showed a significant enhancement of macrophage-
mediated phagocytosis of MOLT4 cells, while phagocytosis assays performed in presence of
serum did not increase macrophage-mediated phagocytic activity, as compared to control
cocultures performed in presence of isotype control (IgG) (PPR Fig. 5¢). These results
indicate that the apparent discrepancy between our results (submitted Extended Data Fig. 1j)
and previous publications (Majeti et al., Cell, 2009; Chao et al., Cancer Res, 2011) remains
on the experimental procedures that were used. Nevertheless, the results obtained in absence
of serum suggested that macrophage-mediated phagocytosis of leukemic cells may be
dependent of CD47.

To further emphasize the role of CD47 during macrophage-mediated phagocytosis, MOLT4
cells were transduced with lentiviral vectors encoding for control or specific CD47 CRISPR
guide RNAs (gRNAs) and CAS9 gene. Then, MDMs were cocultured with stably CD47-
depleted (CrCD47MOLT4) and control (CrCo.MOLT4) MOLT4 cells (PPR Fig. 5d, e) and
analyzed for tumor phagocytosis. Giving that the depletion of CD47 in MOLT4 cells did not
affect their proliferation (PPR Fig. 5f, g) and that the percentage and the efficiency of the
phagocytosis of CrCD47MOLT4 by MDMs were significantly enhanced with respect to
CrCo.MOLT4 cells (PPR Fig. 5h-j), these results demonstrate that the phagocytosis of
leukemic T cells by MDMs is inhibited by the expression of CD47 in target cells. To further
investigate the molecular mechanisms regulating p21-dependent phagocytosis of leukemia
cells, p21-upregulating (p21TD) or control (Co.TD) MDMs were cocultured with control
(CrCo.) or CDA47-depleted (CrCD47) MOLT4 cells and analyzed for phagocytosis. The
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cocultures of p21TD-MDMs with CrCo.MOLT4 cells exhibited a significant increase of the
percentage of phagocytic MDMs, while the cocultures of Co.TD-MDMs or p21TD-MDMs
with CrCD47MOLT#4 cells did not show significant enhancement in the phagocytosis of the
leukemia cells (PPR Fig. 5k). Accordingly, coculturing p21TD-MDMs with MOLT4 cells in
the presence of anti-CD47 blocking antibodies did not increase the phagocytosis of MOLT4
cells compared to coculturing p21TD-MDMs with MOLT4 cells in the presence of isotype
control (IgG) or coculturing Co. TD-MDMs with MOLT4 cells in the presence of anti-CD47
blocking antibodies (PPR Fig. 51). To appreciate the antitumor effect of the combination of
p21TD-Mo-based cellular therapy with CD47 blockade (Majeti et al., Cell (2009)), mCherry"
MOLTH4 cell-engrafted NSG mice were treated 15 days after the adoptive transfer of p21TD-
Mos, SIRPaTD-Mos, p21+SIRPaTD-Mos or Co.TD-Mos with anti-CD47 antibodies. Anti-
CD47 antibodies significantly prolonged the survival of treated mice, with the exception of
the mice infused with p21TD-Mos, which did not show an additional enhancement of survival
compared with that of the corresponding control mice (PPR Fig. 5Sm). These results were
confirmed by adoptively transferring p21TD-Mos or Co.TD-Mos into NSG mice engrafted
with CD47-depleted (CrCD47MOLT4) or control (CrCo.MOLT4) MOLT4 cells (PPR Fig.
5n). Altogether, these results revealed that p21 overexpression enables the phagocytosis of
MOLT4 cells through the disruption of antiphagocytic CD47-SIRPa axis on the side of
phagocytic macrophages and highlighted that the adoptive transfer of p21TD-Mos promotes
the phagocytosis of CD47-expressing leukemia cells in vivo and significantly inhibits
leukemia progression through the abrogation of antiphagocytic CD47-SIRPa axis by
repressing SIRPa expression in TAMs differentiated from p21TD-Mos.
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Point-by-point reply Figure 5. CD47 dictates p21-mediated macrophage phagocytosis and
the survival of mCherry+MOLT4-engrafted mice. a, b, p21 and SIRPo expressions analyzed
by WB (a) and SIRPo cell-surface expression (MFI) determined by FACS (b) on MDMs
cultured for 2 h in serum-free or 10% HI serum-supplemented culture medium before
phagocytosis assays. ¢, The percentage of phagocytosis of MOLT4 cells by MDMs
precultured for 2 h in serum-free or 10% HI serum-supplemented culture medium and
cocultured in the same media for an additional 2 h in the presence of an isotype control (IgG)
or anti-CD47 blocking antibody (B6H12.2) (7 ug/ml)
(*p=0.0271,***p=0.0004,****p<0.0001). d, e, FACS histograms (d) and cell-surface
expression (MFI) (****p<0.0001) (e) of human CD47 (hCD47) on stable CD47-depleted
(CrCD47MOLT4) or control (CrCo.MOLT4) MOLT4 cells obtained through transduction
with lentiviral vectors encoding specific CD47 CRISPR guide RNAs (gRNAs) and the CAS9
gene or with control lentiviral vectors, respectively. f, g, Cell proliferation of CrCD47 and
CrCo. MOLTH4 cells assessed by a WST-1 assay (****p<0.0001) (¢) and viable cell number
determination (****p<0.0001) (d) on d 1, 2 and 5. h, Confocal micrographs of CMFDA-
labeled MDMs and CMTMR-labeled CrCD47 or CrCo. MOLT4 cells cocultured for 8 h. i, j,
Percentages of phagocytosis of CrCD47 or CrCo. MOLT4 cells by MDMs after 8 h coculture
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(*p=0.0307) (i) and the related percentage of Phago” MDMSs that engulfed more than one
MOLT4 target cells (**p=0.0056) (j). k, Percentages of stably CD47-depleted MOLT4
(CrCD47MOLT4) or control MOLT4 (CrCo.MOLT4) cell phagocytosis, after 8 h of
coculture, by MDMs transduced with control (Co.TD) or p2l-expressing (p21TD) lentiviral
vectors after 72 h transduction (**p=0.0061, **p=0.0053, **p=0.0048). I, The percentage of
phagocytosis of MOLT4 cells by Co.TD-MDMs or p21TD-MDMs at 72 h after lentiviral
transduction; the MDMs were precultured for 2 h in serum-free medium before the
phagocytosis assay was performed with MOLT4 cells in the same medium for an additional 2
h in the presence of an isotype control (IgG) or anti-CD47 blocking antibody (B6H12.2) (7
ug/ml) (****p<0.0001). m, Survival of engrafted mice that received Co.TD-Mos, p21TD-
Mos, SIRPo.TD-Mos or p21+SIRPaTD-Mos and were treated on d 15 after Mo transfer for 14
d with daily injections of isotype control (IgG) or anti-CD47 blocking antibodies (100
ug/mouse) (****p<0.0001). n, Survival of NSG mice engrafted with stable CD47-depleted
(CrCD47MOLT4) or control (CrCo.MOLT4) MOLT4 cells that received Co.TD-Mos or
p21TD-Mos (****p<0.0001, **p= 0.0054). In (a, h) and (d), the data are representative data
of n=3 donors or n=3 independent experiments, respectively. In (b, i, j), the data are donor
matched from n=3 donors. In (c, k, 1) and (e, f, g) the data are presented as the mean+SEM
from n=3 donors or n=3 independent experiments, respectively. In (m, n), survival data are
from n=35 mice/group. *p<0.05, **p<0.01 and ****p<0.0001; determined with two-tailed
unpaired t (b,e), two-tailed (i) and one-tailed (j) paired tests, with ANOVA with Tukey’s
multiple comparison test (f, g), with ANOVA with Sidak’s multiple comparison test (k, 1) and
Mantel-Cox test (m, n).

These results were added in the revised Fig. 2g, 3n and the revised Supplementary Fig. 2,
Supplementary Fig. 6 and Supplementary Fig. 15.

Major point of critique 6 raised by reviewer #1: The authors show that adoptively
transferred p2l-overexpressing MDMs have a survival effect on immunodeficient mice
challenged with MOLT4 ALL cells. According to fig. 3o there would be no cross-activation of
human phago™ by phago™ MDMs in vivo. One would then question whether the fraction of
infused phago+ MDM and their in vivo survival could be sufficient to explain the observed
benefit. What is the percentage of macrophages transduced with p21 LV? How long do they
survive in vivo? Are mouse macrophages cross-activated by phago+ MDMs? If so, through
what mechanism, as human IFN-gamma may have species-specific activity.

Our response. We thank reviewer #1 for her/his positive constructive critiques. Despite the
fact that we initially revealed that Phago” MDMs underwent a proinflammatory activation and
also triggered the proinflammatory activation of neighboring Phago” MDMs in vitro
(submitted Fig. 1j-m and PPR Fig. 1 and 2), we agree that the results showing that after 21
days of monocyte transfer, Phago” MDMs obtained from mCherry” MOLT4-engrafted NSG
mice exhibited a proinflammatory activation without affecting neighboring Phago MDMs (as
revealed by the expression of CD163 (submitted Fig. 30)), could suggest that the
proinflammatory activation of neighboring MDMs may not occur in vivo. In this context, we
studied at different time points (day 21 and 35) the occurrence of the proinflammatory
reprogramming of Phago™ and Phago MDMs in vivo. Fluorescence microscopy (at d 21 and
35) analysis of FACS-sorted nonphagocytic CFSE'™ (Phago’) or phagocytic (Phago’)
mCherry CFSE" MDMs from the spleen and the bone marrow of treated mice showed,
respectively, that Phago’ MDMs highly expressed iNOS (PPR Fig. 6a, b). These results
confirm that in vivo, phagocytosis of leukemic cells promoted the activation of MDMs toward
a proinflammatory phenotype, as shown in vitro (submitted Fig. 1j-m and PPR Fig. 1 and 2).
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In contrast to MDMs sorted from tumor-free NSG mice that were infused with Co.TD-Mos or
p21TD-Mos (PPR Fig. 6¢), Phago' MDMs sorted from mCherry” MOLT4-engrafted NSG
mice that were injected with p21TD-Mos exhibited a significant increased iNOS expression at
day 35 (PPR Fig. 6d), thus suggesting that Phago’ MDMs support the proinflammatory
reprogramming of surrounding TAMs in the TME.

a b c d
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Point-by-point reply Figure 6. Prophylactic adoptive transfer of p21TD-Mos triggers the
proinflammatory activation of TAMSs. a, Schematic representation showing prophylactic
adoptive transfer of CFSE-labeled, control (Co.TD) or p21 (p21TD) genetically engineered
human monocytes (Mos) into total body irradiated (TBI) NSG mice which will be engrafted
after 7d with mCherry” MOLT4 cells. Then, Co. TD or p21TD (CFSE") MDMs, Co. TD or
p21TD Phago™ (mCherry CFSE") MDMs, or Co. TD or p21TD Phago’ (mCherry CFSE")
MDMs were sorted by FACS and analyzed for iNOS expression. b-d, Percentages of iNOS-
expressing (iNOS") cells, determined by immunofluorescence staining, among Phago™ MDMs
(b), MDMs (c) or Phago” MDMs (****p<0.0001,***p= 0.0004) (d) sorted from tumor-free
(c) or mCherry MOLT4 cell-engrafted (b, d) NSG mice that received Co.TD-Mos or p21TD-
Mos; cells collected on d 21 and 35 after monocyte transfer. In (b-d), the data are presented
as the mean+SEM from n=3 mice/group. ***p<0.001 and ****p<0.0001; determined with
ANOVA with Tukey’s multiple comparison test (d).

To test this hypothesis, FACS-sorted Phago™ and Phago” MDMs from Co.TD-Mo- or p21TD-
Mo-infused, mCherry” MOLT4 cell-engrafted NSG mice were seeded in the upper chambers
of Transwell devices and cocultured with hCD14"hCD11b'"hCD163 CFSE” MDMs (TAMs)
(from mCherry” MOLT4 cell-engrafted NSG mice infused with CFSE"™ human Mos) in the
bottom chambers for 15 days; then, and iNOS expression was analyzed (PPR Fig. 7a). In
accordance with our in vitro findings (submitted Fig. 1n), TAMs were cocultured with Phago”
MDMs sorted from tumor-bearing mice that were injected with Co.TD-MDMs or p21TD-
MDMs showed a significant increase of iNOS expression (PPR Fig. 7b). We noticed that
TAMs that were cocultured with Phago” p21TD-MDMs exhibited significantly increased
expression of iNOS compared to those that were cocultured with Phago” Co. TD-MDMs.

14



a

Human monocytes

L
Lentiviral & } 80
transduction
(CoTDor p217D) e =~
¥ MOLT4 cells S g e P or
N an ago*(mCherry* *
CFSE labeling ummms, Co.TD or p21TD MDMs

NSG mice 5 g

Days

iNOS*TAMS (%)

0 7 35
In vitro differentiation of CFSE*Co.TD or p21TD MDMs
v v

CoTD: + - - - - -
p21TD: - + - - - -
PhagoCo.TD: - - + - - -
Human Co.TD p21D  Phago'Co.TD Phago’Co.TD Phagop21TD Phagop2iTD ;P‘:gg%}'g .
monocytes MDMs MDMs MDMs MDMs MDMs MDMs Phogoraitp: - o o o * ;
SortedhCD14* m -
?M@ﬁi"yh NCD11b*hCD163* ] 1] 2 1] @ MDMs
CFsE cells  CFSE‘TAMs—— o) ® ® ®
labeling =S TAMs TAMS TAMs TAMs TAMs TAMs

» ’

Days +
y0

Point-by-point reply Figure 7. p21TD-Mo-based therapy triggers proinflammatory
reprogramming of TAMs in human T-ALL model. a, Schematic representation showing the
experimental procedure used to determine the percentage of iNOS™ TAMs, using
immunofluorescence microscopy. hCDI14 hCDI11b"hCD163"CFSE" MDMs (TAMs) were
sorted from the BM and spleen of mCherry” MOLTA4 cell-engrafted NSG mice by FACS at day
35 after human Mo transfer, and cocultured in the bottom chamber of Transwell devices with
Phago” MDMs or Phago” MDMs (in the upper chambers), which were sorted from the BM
and the spleen of mCherry” MOLT4 cell-engrafted NSG mice adoptively transferred with
Co.TD-Mos or p21TD-Mos (cells collected at 35 d after Mo transfer). Control TAMs were
cocultured with Co.TD-MDMs or p2l1TD-MDMs obtained by in vitro differentiation of
Co.TD-Mos or p21TD-Mos. After 15 d of coculture, the percentage of iNOS™ TAMs was
determined by immunofluorescence staining and microscopy. b, Percentages of iNOS" TAMs,
determined by immunofluorescence staining as shown in (a). The data are presented as the
mean=SEM from n=3 mice/group. ****p<0.0001; determined with ANOVA with Sidak’s
multiple comparison test.

To exclude a potential role of mouse macrophages in the antitumor effect elicited by p21TD-
Mo-based therapy, the expression of proinflammatory mouse macrophage markers (murine
cell-surface MHCII and iNOS were analyzed. No increased expression of those markers was
detected in mCD45 ' mF4/80" mouse macrophages sorted on day 21 and 35 after Mo transfer
from the spleen and BM of mCherry" MOLT4 cell-engrafted or tumor-free NSG mice
adoptively infused with Co.TD-Mos or p21TD-Mos as compared to corresponding cells
sorted from control mice (PPR Fig. 8), suggesting that the observed bystander
proinflammatory activation of human TAMs (PPR Fig. 6d and 7b) mainly depended on
factors secreted by the p21TD-Phago” MDMs. Altogether, these results indicate that p21TD-
Mo-based cellular therapy drives the engraftment of p21-transduced phagocytes, which, in
addition to directing the elimination of leukemia cells, triggers the secretion of the
proinflammatory  cytokines such as IFNy (submitted Fig. o) and supports the
proinflammatory reprogramming of TAMs, which in turn participate in the regression of
leukemia (submitted Fig. 3p).
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Point-by-point reply Figure 8. p2I1TD-Mo-based therapy does not trigger the
proinflammatory activation of murine macrophages in the human T-ALL model. a-j, Cell-
surface expression (MFI) of murine MHCII (mMHCII) and the percentage of cells expressing
iNOS (iNOS") were analyzed by FACS (a-d) and immunofluorescence staining and
microscopy (e-h) of murine macrophages (mCD45 mF4/80"). Murine macrophages were
sorted from the BM (a, b, e, f) and the spleen (¢, d, g, h) of tumor-free (a, c, e, g) or mCherryJr
MOLTH4 cell-engrafted (b, d, f, h) NSG mice on d 21 and d 35 after adoptive transfer of
Co.TD-Mos or p2ITD-Mos or harvested from mice not treated with infusion (NI).
Proinflammatory activated murine Raw264.7 macrophages treated with murine IFNy
(mIFNy) (1 ug/ml) for 48 h were used as positive controls for mMHCII (**p=0.0063) (i) and
INOS (****p<0.0001) (j) staining. In (a-h) and (i, j), the data are presented as the
mean=SEM  from n=3 mice/group and n=3 independent experiments. **p<0.001 and
*EXED<0.0001; determined with one-tailed (i) and two-tailed (j) unpaired t tests.

In response to the major point of critique 6 raised by reviewer #1, we also determined the
percentage of macrophage transduced with p21 LV and analyzed their survival in vivo. Using
lentiviral vectors encoding p21 cDNA or control vectors that encode a GFP reporter gene
(Co-GFPTD and p21-GFPTD), we first revealed that human Mos were effectively transduced
and that GFP expression was stably detected after Mo differentiation into macrophages until
30 days after lentiviral transduction (PPR Fig 9a). In addition, we also demonstrated that 72
days after their adoptive transfer into NSG mice, FACS-sorted Co. TD-MDMs or p21TD-
MDMs from BM and spleen exhibited integrated lentiviral copy numbers (4 to 6 lentiviral
vector copies per MDM) similar to those of MDMs transduced and differentiated in vitro over
7 days (PPR Fig 9b, ¢), indicating that Co.TD-MDMs or p21TD-MDMs stably persisted for at
least 72 days in NSG mice.

16



a MDMs b C
150 TeGo-GFPTD Human monocytes " Tenvito
_ {op2i-GFPTD - Jospleen+BM
€ 1. 7d 154 380d Lentiviral & s S 474 72d
2100 gy O (CoTDor PoTTD) et gae"0 11— ——
= A - =
g ] , ’ % ’ % ‘ In vitro ‘52 g [ ]
s CFSE labeling s differentiation ‘§§ s s % %
% 50 : woms 82 ° 1V e8]
i NSG mice @ Genomlc 2 1
b In vivo /v ]
0] D - differentiation 0]
ays ' 72d CoTD: + - + -

p21TD: - + - +

Point-by-point reply Figure 9. Lentiviral transduction efficiency and persistence of p21-
engineered macrophages in tumor-free mice. a Percentage of live GFP-positive expressing
MDMs (GFP® MDMSs) derived in vitro from monocytes transduced with lentiviral vectors
encoding p21 and GFP c¢DNAs (pp21-GFP) or a control vector (pCo-GFP), using the
lentiviral transduction experimental procedure used for Co.TD-Mos and p21TD-Mos and
determined using immunofluorescence microscopy at d 7, 15 and 30 after transduction. The
data are presented as the mean+SEM from n=3 donors. b, ¢, Schematic representation
showing the experimental procedure used to analyze the persistence of p2l-engineered
macrophages (b), and quantification of integrated lentiviral copy numbers per MDM (c)
among MDMs derived from Co.TD-Mos or p21TD-Mos that were either differentiated in vitro
for 7 d or sorted (hCD45 hCDI11b"hCD71 hCD14") from the BM and spleen on d 72 after
adoptive transfer into tumor-free NSG mice. Integrated lentiviral copy numbers were
determined from genomic DNA analyzed by qPCR. In (a) and (b), the data are presented as
the mean+SEM from n=3 donors and n=3 donors (in vitro), n=3 mice/group (in vivo).

All the results obtained were added in the revised Fig. 4c-f and the revised Supplementary
Fig. 10, 12, 16 and 17.

Major point of critique 7 raised by reviewer #1: The authors ablate the therapeutic effect of
p21-overexpressing MDMs by delivering clodronate after 21 days after MDM transfer. It is
known that macrophages need CSFIR activation to survive, whereas mouse M-CSF is not
active on human CSFIR. How long do the human MDMSs survive in NSG mice? CFSE" cells
in the spleen may not be human MDMs but mouse spleen macrophages that uptake CFSE
from apoptotic/debris MDMs. Authors should label hCD45 to identify human MDMs in mice
at 21 days post infusion.

Our response. In response to the major point of critique 6 raised by reviewer #1, we
demonstrated that Co.TD-MDMs or p21TD-MDMs stably persisted for at least 72 days in
NSG mice (PPR Fig 9). According to reviewer #1 recommendation, spleen autopsies from
NSG mice were analyzed 21 days after the adoptive transfer of CFSE" Co.TD-Mos or CFSE"
p21TD-Mos for the expression of human leukocyte (hCD45) and macrophage (hCD68)
markers. We observed that more than 96% of the CFSE" MDMs detected in the spleen
expressed both human leucocyte (hCD45") and macrophage (hCD68") markers (PPR Fig.
10a, b).
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Point-by-point reply Figure 10. MDMs detected in the spleen of infused mice expressed
human leucocyte and macrophage markers. a, b, Confocal micrographs (a) and percentage
(b) of CFSE" cells detected in mouse spleens evaluated 21 d after Mo transfer and expressing
human leukocyte (hCD45") and human macrophage (hCD68") markers. In (a), the data are
representative of n=3 mice/group. In (b), the data are presented as the mean+SEM from n=3
mice/group.

These results were added in the revised Supplementary Fig. 11f, g.

Major point of critique 8 raised by reviewer #1: Is the therapeutic effect mediated by
phagocytosis or by a direct effect of human IFN-gamma on the leukemic cells? The authors
show that the therapeutic effect can be abolished when using anti-human IFN-gamma
antibodies, as shown in Fig.3p. Can they obtain the same effect by administering IFN-gamma
and omitting MDM? The authors could also attempt to block CD47 in vivo using specific
antibodies, indeed, even if correlation studies performed in vitro suggest that CD47 does not
play a role in inhibiting MDM-mediated phagocytoses, CD47 may still play an important
function in vivo.

Our response. In response to major point of critique 8 raised by reviewer #1, we treated
MOLT4 cells with increasing concentrations of human IFNy (hIFNy) during 1, 3 and 6 days,
analyzed the cell proliferation (by a WST-1 assays) and determined viable cell number using
trypan-blue. Thus, we observed that hIFNy significantly decreased the proliferation (PPR Fig.
11a) and the viability (PPR Fig. 11b) of treated MOLT4 cells in a dose-dependent manner.
Moreover, the intraperitoneal administration of hIFNy into mCherry’ MOLT4 cell-engrafted
NSG mice elongated the survival of leukemic mice (PPR Fig. 11c). Consistently to the
previously demonstrated role of IFNy to direct anti-proliferative and pro-apoptotic effects
against malignant cells (Castro et al., Front. Immunol, 2018; Kotredes and Gamero, J
Interferon Cytokine Res, 2013), our results indicate that IFNy treatments may also prolong the
survival of leukemic mice through the modulation of the leukemic MOLT4 cells viability.
Additional investigations will be required to characterize the molecular mechanisms involved
in the modulation of MOLT4 cell proliferation and viability. Nevertheless, these results
emphasize the fact that, as suggested by reviewer #1, IFNy secreted by phagocytic
macrophages could direct, beside the bystander proinflammatory activation of TAMs, the cell
killing of leukemic cells.

18



a MOLT4 + hiFNy b MOLT4 + hiFNy C
—4 4 150
S 1@C0.020 1U/ml ©200 IU/ml _ 1®Co.020 1U/ml ©200 1U/m J—wmoLt4
<, J@1000 1u/mi E J@1000 1U/mI _ ] MOLT4+hiFNy
=3 Liiid 53+ rxxe S o
5o == 3 LIIEy S 100 =
2,3 eee 8 2] 2 g 3]
5 i3 8 g e 06 g ]
® °_ 2 S 50
217 %o, °l 33 .68 ol ]
[<]
© ° L Jecoe ° :
o .
0 .oo. 0 1 0 IIIIIIIIIIII
Day: 1 3 6 Day: 1 3 6 Tt

0 20 40 60
Days after MOLT4
transfer

Point-by-point reply Figure 11. IFNy reduces the viability of MOLT4 leukemia cells and
prolongs the survival of mCherry” MOLTY cell-engrafted NSG mice. a, b, Cell proliferation
(using a WST-1 assay (****p<0.0001)) (a) and viability (viable cell counts) (****p<0.0001))
(b) of MOLTH4 cells treated (or not) with the indicated hIFNy concentrations (in International
Units/ml (IU/ml)) and during the indicated times. ¢, Survival of mCherry” MOLT4 cell-
engrafted NSG mice treated (or not) with hIFNy (10 ug/mouse) on d 7 after leukemia cell
engraftment (**p=0.0028). In (a, b), the data represent the mean+SEM from n=3
independent experiments. In (c), the survival data are from n=5 mice/group. **p<0.01,
*EXEN<0.0001; determined with ANOVA with Tukey'’s test (a, b) and the Mantel-Cox (c) test.

These results were added in the revised Supplementary Fig. 19.

As shown in our response to the major point of critique 5 raised by reviewer #1 (PPR Fig. 5),
our results demonstrated that p21 overexpression enables the phagocytosis of MOLT4 cells
through the disruption of anti-phagocytic CD47-SIRPa axis on the side of phagocytic
macrophages and highlighted that the adoptive transfer of p21TD-Mos promotes the
phagocytosis of CD47-expressing leukemic cells in vivo and significantly inhibits leukemia
progression through the abrogation of anti-phagocytosis CD47-SIRPa axis, by repressing
SIRPa expression on TAMs differentiated from p21TD-Mos.

These results were added in the revised Fig. 2g, 3n and the revised Supplementary Fig. 2, 6
and 15.

Major point of critique 9 raised by reviewer #1: In these survival studies, the control arm is
(correctly) performed by infusing mice with untransduced MDM but there is no data showing
the survival of mice not infused with any cell. Do untransduced MDM have an effect?

Our response. In response to major point of critique 9 raised by reviewer #1 and to exclude
any impact of different steps of the cell manufacturing process in the antitumor effect
observed, NSG mice were not treated with adoptive transfer or infused with control
untransduced human monocytes (UTD-Mos); human monocytes treated with Vpx viral-like
particles (Vpx-Mos), which were used to enhance lentiviral transduction efficiency of
myeloid cells (Berger et al., PloS Pathog (2011); Laguette et al., Nature (2011); p21TD-Mos
or Co.TD-Mos prior the engraftment of mCherry” MOLT4 cells. We observed that only mice
infused with p21TD-Mos showed significant prolongation of survival (PPR Fig. 10).
Altogether, these results demonstrated that the adoptive transfer of p21TD-Mos strongly
reduced the progression of leukemia.
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Point-by-point reply Figure 12. p21TD-Mo-based therapy prolongs survival in the human
T-ALL model. Survivals of mCherry” MOLT4 cell-engrafted NSG mice not treated with
adoptive transfer or adoptively transferred, as in (submitted Fig. 3a), with untransduced Mos
(UTD-Mos), Vpx viral-like particle-treated Mos(Vpx-Mos), Co.TD-Mos or p21TD-Mos
(****p<0.0001). The survival data are from n=5 mice/group. ****p<0.0001; determined
with Mantel-Cox test.

We added these results in the revised Supplementary Fig. 13b.

Major point of critique 10 raised by reviewer #1: The authors used MDMs as a model of
human macrophages. However, it is well established that macrophages are polarized
according to the microenvironment (e.g. organ, tissue, etc) where they are found. Authors’
finding may not apply to in vivo (endogenously) differentiated macrophages but it would still
be interesting as manipulation/interventional strategy. This should be discussed.

Our response. We agree with reviewer #1. Considering that tissue-resident macrophages
exhibit distinct biology, plasticity and inflammatory activation status that depend on their
microenvironment, our findings obtained with in vitro differentiated MDMs may not apply to
in vivo differentiated macrophages. As shown in our response to major point of critique 6
raised by reviewer #1, we revealed that hCD14"hCD11b'"hCD163 ' CFSE" MDMs (TAMs)
sorted from mCherry” MOLT4 cell-engrafted NSG mice that were infused with CFSE"
human monocytes can be reprogrammed into proinflammatory macrophages after 15 d of
coculture with Phago” Co.TD-MDMs or Phago” p21TD-MDMs. We noticed that TAMs that
were cocultured with Phago” p21TD-MDMs exhibited significantly increased expression of
iNOS compared to those that were cocultured with Phago” Co.TD-MDMs (PPR Fig. 7).
Altogether, these results indicate that p21TD-Mo-based cellular therapy drives the
proinflammatory reprogramming of TAMs.

These results were added in the revised Fig. 4f and revised Supplementary Fig. 16.

Minor point of critique 1 raised by reviewer #1: Abstract: Refer to CDKNIA as p21 once the
term p21 has been introduced.

Our response. We agree with the minor point of critique 1 raised by reviewer #1 and
addressed this critique in the revised manuscript text (page 2, line 5).

Minor point of critique 2 raised by reviewer #1: The authors exclude efferocytosis as the
mechanism of MDM-mediated uptake of leukemic cells, since caspase inhibitor and anti-
annexin antibodies did not impair human MDM engulfment of cancer cells (Jurkat and AML
blasts). However, CDDP is not described in the results. This figure should be described better
in the results section.
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Our response. We agree with the minor point of critique 2 raised by reviewer #1 and we
better described CDDP results in the revised manuscript (page 5, lines 22 and 23).

Minor point of critique 3 raised by reviewer #1: Authors claim that MDMs were treated with
intravenous immunoglobulins (IVIG). Here the IVIG term seems ambiguous. Authors should
explain better what 1VIGs are and how MDMs were treated.

Our response. We agree with the minor point of critique 3 raised by reviewer #1 and we
better explained what IVIGs are and how MDMs were treated in the revised manuscript (page
8, lines 10 and 11).

Minor point of critique 4 raised by reviewer #1: Extended Data Fig. le and d are quoted
before Extended Data Fig. 1b, c. Authors should quote figures in a chronological order.

Our response. We agree. The minor point of critique 4 raised by reviewer #1 was addressed
in the revised manuscript (page 5, lines 19-24) and in the revised Supplementary Fig. 1b-e.

Minor point of critique 5 raised by reviewer #1: It is unclear the rationale used by the
authors to investigate the role of p21. There are many transcription factors, including the
IRF’5, that could be in part responsible for the observed phenotype. If possible, the authors
should briefly indicate their rationale in the result section before describing the strategy to
knock down p21.

Our response. We agree with the minor point of critique 5 raised by reviewer #1 and we
indicated our rationale in the revised manuscript (page 7, lines 18-22), as followed
“Considering (i) the shared cellular features between macrophages and senescent cells
(Behmoaras et al., J Cell Biol (2021)), (ii) the ability of senescent cells to phagocytose live
tumor cells (Tonnessen-Murray et al., J Cell Biol (2019)) and (iii) the pivotal roles of p21
during the senescence (Abbas and Dutta, Nat Rev Cancer (2009)), terminal differentiation and
survival of macrophages (Asada et al., EMBO J (1999); Kramer et al., Br J Haematol (2002);
Comalda et al., Eur J Immunol (2004); Gazova et al., Front Cell Dev Biol (2020)), we
assessed the role of p21 in order to identify molecular mechanisms regulating the
macrophage-mediated phagocytosis of leukemia cells.”
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Reviewer 2 (expert on T-ALL)

General critique raised by reviewer 2: In this work, the authors identified p21 as a trigger of
phagocytosis-guided pro-inflammatory reprogramming of TAMs and demonstrate the
potential for p21TD-Mo-based cell therapy in cancer immunotherapy. I have a few questions
that need to be clarified before this paper can be considered for publication.

Our response. We thank reviewer #2 for her/his positive constructive critiques that we
addressed in the revised manuscript.

Major point of critique 1 raised by reviewer #2: Figure Ic. MDMs fail to engulf HEL and
K562 cells. Why is that?

Our response. We understood the major point of critique 1 raised by reviewer #2. Despite the
fact that we demonstrated that CD47 is a key determinant for the repression of leukemia T
cell phagocytosis (PPR Fig. 5) and that CD47 cell-surface expression in HEL cells or K562
cells was lower than those in Jurkat cells or MOLT4 cells, we did not detect phagocytosis of
HEL cells and K562 cells by MDMs (submitted Fig. 1c and Extended Fig. 1h, i1). These
results suggest that proteins other than CD47 that are expressed or released by HEL cells and
K562 cells may also regulate macrophage phagocytosis. In this context, we studied the cell-
surface expression of SLAMF7, which is a prophagocytosis signal that can be expressed on
both tumor cells and macrophages (Chen et al., Nature (2017)), on MOLT4 cells, HEL cells
and K562 cells. Using flow cytometry analysis, we detected that SLAMF7 cell-surface
expression in HEL cells or K562 cells was significantly lower than those of MOLT4 cells
(PPR Fig. 11), thus suggesting that the cell-surface expression of SLAMF7 on tumor cells
may play a key role as “eat-me ligand” during CD47-dependent phagocytosis by
macrophages, as previously published (Chen et al., Nature (2017)). Further investigations are
needed to decipher the role of SLAMF7 cell-surface expression on both tumor cells and
macrophages during p2l-mediated tumor phagocytosis and phagocytosis-guided
proinflammatory macrophage reprogramming. Hence we did not add these preliminary results
in the revised manuscript.
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Point-by-point reply Figure 11. Cell-surface expression of SLAMF7 in MOLT4 cells, HEL
cells and K562 cells. The mean fluorescence intensities (MFI) of SLAMF7 cell-surface
expression were determined by FACS (***p<0.001 and ****p<0.0001). The data are
presented as the mean=SEM from n=3 independent experiments. ***p<0.001 and
*EXED<0.0001, determined with ANOVA with Tukey’s multiple comparison test.
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Major point of critique 2 raised by reviewer #2: Extended data Fig 1. It is remarkable that
leukemic T cells could be refractory to phagocytosis induced by anti-CD47 blockade. What
could be the reason for this?

Our response. We agree with the major point of critique 2 raised by reviewer #2 that was also
raised by reviewer #1 and reviewer #3. As indicated in our response to reviewer #1 (PPR Fig.
5), we better characterized the relationship between CD47 expression on the surface of
leukemia cells and p21-dependent tumor phagocytosis. Thus, we demonstrated using different
in vitro and in vivo experimental procedures with blocking antibodies (PPR Fig. 5c, 51 and
5m) and CRISPR/Cas9 gene-editing (PPR Fig. 5d-k and 5n) specific for CD47 that (i) p21
overexpression enables the phagocytosis of MOLT4 cells through the disruption of
antiphagocytic CD47-SIRPa. axis in phagocytic macrophages and that (ii) the adoptive
transfer of p21TD-Mos promotes the phagocytosis of CD47-expressing leukemic cells in vivo
and significantly inhibits leukemia progression through the abrogation of antiphagocytosis
CD47-SIRPa. axis mediated by repressing SIRPa expression in TAMs differentiated from
p21TD-Mos.

These results were added in the revised Fig. 2g, 3n and the revised Supplementary Fig. 2, 6
and 15.

Major point of critique 3 raised by reviewer 2: Next, the authors compare Phago MDM with
Phago MDM cells. Although a variety of differences are identified. The authors decided to
focus on IFNy. Why did the authors pick this specific cytokine?

Our response. We thank reviewer #2 for her/his positive constructive critique. Considering
that IFNy can be released by proinflammatory macrophages (Wu et al., Cell Death Differ
(2018)) and is a key modulator of antitumor immune response (Hu and Ivashkiv, Immunity
(2009)), we paid a particular attention to this cytokine in our study. Furthermore, using
cytokine array, western blot and ELISA (submitted Fig. 1m-o, submitted Extended Fig.2 and
PPR Fig 1), we demonstrated that IFNy is secreted by phagocytic macrophages (Phago"
MDMs), after the degradation of engulfed leukemic cells and that secreted IFNy dictates the
proinflammatory reprogramming of neighboring nonphagocytic anti-inflammatory
macrophages. In addition and consistently to the previously demonstrated antiproliferative
and proapoptotic effects of IFNy on malignant cells (Castro et al., Front. Immunol, 2018;
Kotredes and Gamero, J Interferon Cytokine Res, 2013), our results indicate that IFNy
treatments may prolong the survival of leukemic mice through the modulation of the leukemia
MOLT4 cell viability (PPR Fig. 11). Additional investigations are needed to characterize the
molecular mechanisms involved in the modulation of MOLT#4 cell proliferation and viability.
Altogether, these results emphasize the fact that the IFNy secreted by phagocytic
macrophages could direct (i) the killing of leukemic cells and (ii) the proinflammatory
reprogramming of both phagocytic and nonphagocytic anti-inflammatory macrophages, in
vitro and in vivo.

These results were added in the revised Fig. In and the revised Supplementary Fig. 19.
Major point of critique 4 raised by reviewer 2: Next, the authors focus on p21 to identify

molecular mechanisms that regulate the macrophage-mediated phagocytosis of leukemic
cells. Why did they pick p21?
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Our response. In response to the major point of critique 4 raised by reviewer #2 that was also
raised by reviewers #1 and #3, we indicated our rationale in the revised manuscript (page 7,
lines 18-22), as followed “Considering (i) the shared cellular features between macrophages
and senescent cells (Behmoaras et al., J Cell Biol (2021)), (ii) the ability of senescent cells to
phagocytose live tumor cells (Tonnessen-Murray et al., J Cell Biol (2019)) and (iii) the
pivotal roles of p21 during the senescence (Abbas and Dutta, Nat Rev Cancer (2009)) and
during the terminal differentiation and the survival of macrophages (Asada et al., EMBO J
(1999); Kramer et al., Br J Haematol (2002); Comalda et al., Eur J Immunol (2004); Gazova
et al., Front Cell Dev Biol (2020)), we assessed the role of p21 in order to identify molecular
mechanisms regulating the macrophage-mediated phagocytosis of leukemia cells”.

Major point of critique 5 raised by reviewer 2: How would the authors envision clinical
translation of their findings in daily clinical practice?

Our response. We thank reviewer #2 for her/his positive and constructive question regarding
the clinical translation of our findings. We agree with reviewer #2 that our findings
highlighted a new concept using patient’s engineered autologous monocytes to infiltrate
tumors, engulf cancer cells and harness antitumor immunity for cancer cure that should be
translated to clinic. To translate our findings to clinical stage, we will partner with contract
manufacturing organizations (CMOs) and contract development and manufacturing
organization (CDMOs) to engineer patient’s monocytes, according to good manufacturing
practices (GMP) guidelines and regulatory affairs. In daily clinical practice, monocytes will
be collected from whole blood of cancer patients through leukapheresis. With the support of
CMOs/CDMOs, patient’s monocytes will be genetically engineered ex vivo by cotransducing
p2l-expressing self-inactivated lentiviral vectors with viral-like particles containing Vpx
protein during 4 hours and assessed for p21 expression and SIRPo repression. As for
autologous CAR T cellular therapy, cancer patients will be then infused with their own
engineered monocytes and followed for leukemia regression (disease free survival and
remission rate), side effects such neurotoxicity and cytokine release syndrome (CRS) and
persistence of engineered monocytes in blood and engineered macrophages in tumor beds.
Considering that the manufacturing time for CAR T cells (such as anti-CD19 CAR T cells
CTLO19 (Kymriah (Novartis)) and KTE-C19 (Yescarta) (Kite/Gilead)) is ranging for 17 to 22
days, we envision that the efficient manufacturing of p21-engineered monocytes within few
days (considering all validation and release steps) will improve gene therapy manufacturing
processes and production.

In addition, considering the ability of human monocytes to naturally patrol through human
body and to infiltrate both hematological malignancies and solid tumors (Laguette et al.,
Nature (2011); Berger et al., Gene Ther (2011); Arwert et al., Cell Rep (2018)), and our
recent experimental evidence demonstrating that p2l-transduced MDMs can overcome
SIRPa-mediated phagocytosis restriction and immune escape, and that phagocytic engineered
MDMs can specifically eliminate cancer cells and alleviate immunosuppressive tumor
microenvironment (TME), we are convinced that phagocytosis-guided, monocyte-based cell
therapy should also overcome several limitations restricting the efficacy of CAR T cell
therapies and should improve the treatment of CD47" hematological malignancies (other than
T-ALL) and CD47" solid tumors (such as glioblastoma and lung adenocarcinoma).
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Reviewer #3 (expert on macrophage, immunosurveillance and cancer)

General critiques raised by reviewer #3: In this manuscript, the authors discovered a novel
role of CDKNIA in regulating macrophage phagocytosis of leukemic cells. They showed that
CDKNIA (p21) regulated the expression of Sirpa, a receptor for “don’t eat me” signal
CD47. This is an exciting discovery and the human monocytes engineered to overexpress p21
demonstrated impressive anticancer efficacy in in vivo MOLT4 cell model and T-ALL PDX
models. While their findings are novel and exciting, the mechanism of p2l in regulating
phagocytosis was not well explored in this study, raising certain big concerns. The authors
revealed a correlation between p21 and Sirpa expression-knockdown of p21 promoted Sirpo
expression whereas overexpression of p21 inhibited Sirpo expression in MDMs. These data
would suggest that p21 regulate phagocytosis through Sirpa signaling. However, the data in
Figl showed that phagocytosis of the leukemic T cells was independent of their CD47
expression and was resistant to CD47 blockade, excluding a possible role of CD47-Sirpa
signaling axis in this process. So the interpretation would be that p2l regulates the
expression of Sirpa, which controls phagocytosis ability of MDM through a novel CD47-
independent mechanism - however, this has not been addressed at all in this manuscript.

Our response. We thank reviewer #3 for her/his positive, enthusiastic and constructive
general critiques concerning the manuscript that we submitted. We agree with reviewer #3
concerning the role of CD47-SIRPa axis during p2l-directed, macrophage-mediated
phagocytosis of leukemic cells. As mentioned in our response to the major critique 5 of
reviewer #1 and the major critique 2 of reviewer #2, we addressed this critique and better
characterized the relationship between CD47 expression on the surface of leukemia cells and
p21-dependent tumor phagocytosis. Thus, we demonstrated using different in vitro and in vivo
experimental procedures with blocking antibodies (PPR Fig. 5c, 51 and 5m) and
CRISPR/Cas9 gene-editing (PPR Fig. 5d-k and 5n) specific for CD47 that (i) p2l
overexpression enables the phagocytosis of MOLT4 cells through the disruption of
antiphagocytic CD47-SIRPa. axis in phagocytic macrophages and that (ii) the adoptive
transfer of p21TD-Mos promotes the phagocytosis of CD47-expressing leukemic cells in vivo
and significantly inhibits leukemia progression through the abrogation of antiphagocytosis
CD47-SIRPa. axis mediated by repressing SIRPa expression in TAMs differentiated from
p21TD-Mos.

These results were added in the revised Fig. 2g, 3n and the revised Supplementary Fig. 2, 6
and 15.

Major point of critique 1 raised by reviewer #3: It’s very interesting that the authors showed
IFNy secreted by Phago™ MDMs stimulated Phago” MDMs to a pro-inflammatory phenotype.
The authors should investigate would such changes of phenotype on Phago” MDMs also
enhance their phagocytic ability.

Our response. We would like to thank the reviewer #3 for raising this major point of critique
1. To address this major point of critique, CMFDA-labeled MDMs were cocultured with
CMTMR-labeled MOLT4 leukemic cells during 2 hours and sorted by FACS on the basis of
their phagocytic activity. Sorted CMTMR CMFDA" (Phago’) MDMs or CMTMR CMFDA"
(Phago’) MDMs (seeded in the upper chambers of Transwell devices) were cocultured with
CMTMR CMFDA" (Phago’) MDMs (seeded in the bottom chambers) (PPR Fig. 12a). After
15 days, the upper chambers were removed and CMTMR" MOLT4 cells were added to
CMTMR CMFDA" (Phago’) MDMs in the bottom chamber for coculture during 8 hours. We
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then assessed the phagocytic capacity of these MDMs and observed that MDMs that were
cocultured with CMTMR'CMFDA" (Phago') MDMs exhibited a significant enhancement of
their phagocytic activity (PPR Fig. 12b), as compared to MDMs that were cocultured with
CMTMR CMFDA" (Phago’) MDMs. These results demonstrate that phagocytic macrophages
could enhance the phagocytic capacities of neighboring nonphagocytic macrophages.
Additional investigations will be required to characterize the molecular mechanisms
regulating phagocytic capacities of neighboring macrophages and biological consequences of
this process.

While very interesting and unexpected, these results were not added to the revised
manuscript.

Phago”  Phago* b
MDM MDMs +MOLT4
a ¥ 60
m m ® ° 1+ wvorta
15d 8h . — .
' . —_—> ' ' ——» Phagocytosis (%) 2 J
Phago’ Phago” Phago  Phago » 40 Lt
MDMs MDMs MDMs MDMs 2 7
g
3 4
S 4
& 20
o i
o]
Phago-: + -
Phago+: - +
MDMs

Point-by-point reply Figure 12. Phagocytic macrophages enhanced the phagocytic abilities
of bystander macrophages. a, Schematic representation showing the experimental procedure
used to analyze phagocytic capacities of bystander macrophages. FACS-sorted CMTMR"
CMFDA" (Phago') MDMs or CMTMR CMFDA" (Phago) MDMs (upper chambers) were
cocultured in Transwell devices during 15 days with CMTMR CMFDA" (Phago’) MDMs
(bottom chambers). Then, CMTMR CMFDA" (Phago) MDMs were cocultured with
CMTMR "MOLT4 cells during 8 hours and analyzed for phagocytosis. b, Phagocytosis
percentage of MOLT4 cells by MDMs are shown (*p=0.0258). In (b), the data are donor
matched from n=3 donors. *p<0.05 is determined by one-tailed paired t test.

Major point of critique 2 raised by reviewer #3: Experiments performed in Figl were not
well connected to the rest of the paper. In addition, the author started to investigate the role
of p21 in macrophage phagocytosis but there was a lack of interpretation of why was p21
studied for this purpose and what the connection is between p2l1 and the experiments
performed in Figl for the inflammatory phenotype of Phago" or Phago” MDMs.

Our response. We agree with reviewer #3. In response to her/his major point of critique 2, we
corrected the submitted manuscript. In the revised manuscript, we better introduced our work
and better presented the main results in the revised manuscript (page 3, line 17, page 3 to page
4, line 25). We also divided the Results section into distinct paragraphs with subheadings
(page 5 to page 16) and better connected these paragraphs together (page 5, line 3 and page 7,
line 18).

As indicated in our response to the minor point of critique 5 raised by reviewer #1 and the
major point of critique 4 raised by reviewer #2, we better indicated our rationale to investigate
the role of p21 in macrophage phagocytosis in the revised manuscript (page 7, lines 18-22), as
followed “Considering (i) the shared cellular features between macrophages and senescent
cells (Behmoaras et al., J Cell Biol (2021)), (i1) the ability of senescent cells to phagocytose
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live tumor cells (Tonnessen-Murray et al., J Cell Biol (2019)) and (iii) the pivotal roles of p21
during the senescence (Abbas and Dutta, Nat Rev Cancer (2009)) and during the terminal
differentiation and the survival of macrophages (Asada et al., EMBO J (1999); Kramer et al.,
Br J Haematol (2002); Comalda et al., Eur J Immunol (2004);, Gazova et al., Front Cell Dev
Biol (2020)), we assessed the role of p21 in order to identify molecular mechanisms
regulating the macrophage-mediated phagocytosis of leukemia cells”. We expected that the
rewriting of manuscript and the corrections added to the revised manuscript will better
introduce and explain the rationale of our study to characterize the molecular basis and the
antitumor consequences of a novel non-cell autonomous modality of macrophage
proinflammatory activation that starts with the phagocytosis of live cancer cells.

Major point of critique 3 raised by reviewer #3: In fig2, western blot was used for assessing
the expression of p21 and Sirpa in MDMs. It would be more informative if FACS can be
performed to examine cell surface Sirpa (to evaluate the percentage of cells whose surface
expression of Sirpa were impacted) of these MDMs. The efficiency of MDM transduction by
lentiviruses should be examined as well — what is the percentage of MDMs that were
transduced by lentiviruses?

Our response: We agree with the major point of critique 3 raised by reviewer #3. In response,
we analyzed using flow cytometry, the cell-surface expression of SIRPa in MDMs that were
depleted for p21 (sip21), that overexpressed p21 (p21TD) and on their corresponding controls
(siCo. or Co.TD). Though the percentage of MDMs expressing SIRPa was not significantly
affected by the depletion or the overexpression of p21 (PPR Fig. 13a, c, respectively), the
cell-surface expression of SIRPa was significantly increased after 7 days of p21 knockdown
(PPR Fig. 13b) and significantly decreased after 7 and 15 days of p21 overexpression (PPR
Fig. 13d), as compared to their corresponding controls. Considering that (i) MDMs are
terminally differentiated cells that did not divide (PPR Fig. 4) and (ii) p21 does not affect
their cell cycle progression or viability (PPR Fig. 4), the increased or decreased SIRPa cell-
surface expression by, respectively, p21 knockdown or by p21 overexpression persisted for
long time after siRNA transfection or transduction of p2l-encoding lentiviral vectors.
Altogether, these results are in agreement with the repression of SIRPa transcripion by p21
that we reported in the submitted manuscript (submitted Fig. 2).
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Point-by-point reply Figure 13. p21 expression modulates SIRPa cell-surface expression.
a, b, Percentage of cells expressing SIRPa (a) and SIRPa cell-surface expression
(**p=0.0023) (b) determined by FACS of siCo. or sip2l MDMs at 7 d after siRNA
transfection. ¢, d, Percentage of cells expressing SIRPa (c) and SIRPo cell-surface
expression (*p=0.0333,***p=0.0005) (d) determined by FACS of Co.TD-MDMs or p21TD-
MDMs at 7 d and 15 d after lentiviral transduction. Mean fluorescence intensity (MFI) of

SIRPo are shown in (b) and (d). In (a, b) and (c, d) the data are donor matched from n=4 and
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n=3 donors. *p<0.05, **p<0.01 and ***p<0.001 are determined with two-tailed paired t test
(b) and with ANOVA with Sidak’s multiple comparison test (d).

The results shown in PPR Fig. 13b, d were added in the revised Supplementary Fig. 7a, c.

As shown in our response the major point of critique 6 raised by reviewer #1, we also
determined the percentage of macrophage transduced with p21 LV and analyzed their survival
in vivo. Using lentiviral vectors encoding p21 cDNA or control vectors that encode a GFP
reporter gene (Co-GFPTD and p21-GFPTD), we first revealed that human Mos were
effectively transduced and that GFP expression was stably detected after Mo differentiation
into macrophages until 30 days after lentiviral transduction (PPR Fig 9a). In addition, we also
demonstrated that 72 days after their adoptive transfer into NSG mice, FACS-sorted Co.TD-
MDMs or p21TD-MDMs from BM and spleen exhibited integrated lentiviral copy numbers
(4 to 6 lentiviral vector copies per MDM) similar to those of MDMs transduced and
differentiated in vitro over 7 days (PPR Fig 9b, c), indicating that Co.TD-MDMs or p21TD-
MDMs stably persisted for at least 72 days in NSG mice. Altogether, these results revealed
that MDMs were efficiently and stably transduced with lentiviruses.

These results were added in the revised Supplementary Fig. 10 and 12.

Major point of critique 4 raised by reviewer #3: The authors finding regarding leukemic T
cells are resistant to CD47 blockade-induced phagocytosis is contradictory to many of
previous studies (There are many studies showing Jurkat cells were efficiently phagocytosed
upon CD47 blockade, eg. Weiskopf et al, Science, 2013; Peluso et al, JITC, 2020). In
addition, it’s very surprising that as shown in Figlc etc. the phagocytosis rate of Jurkat cells
(and MOLT4, CEM, THPI) by resting MDMs (without treatment of antibodies etc.) could
reach 20-50%, which seems to be inconsistent with previous studies in which phagocytosis
rate by resting MDMs were usually 5-10% or lower. An interpretation of such inconsistence
is needed.

Our response. We agree with the major point of critique 4 raised by reviewer #3. As shown in
our response to the major point of critique 5 raised by reviewer #1, we proposed in the
submitted manuscript that macrophage-mediated phagocytosis of leukemia cells could be
independent on CD47 expression (submitted Extended Data Fig. 1h-j) and thus, could be in
conflict with previous publications (Weiskopf et al, Science (2013); Peluso et al, J
Immunother Cancer, (2020)). To better characterize the relationship between CD47
expression on leukemia cells and p2l-dependent tumor phagocytosis, we compared our
experimental procedure to those previously published (Majeti et al., Cell, 2009; Chao et al.,
Cancer Res, 2011) and determined the effect of CD47 depletion in leukemia cells on the
macrophage-mediated phagocytosis. We agree that the phagocytosis rates of leukemia cells
by macrophages (15-45%) that we observed in control cocultures (submitted Fig. 1c and
Extended Data Fig. 1j) were higher than those previously reported (2-10%) (Majeti et al.,
Cell, 2009; Chao et al., Cancer Res, 2011; Weiskopf et al., Science, 2013; Peluso et al., J
Immunother Cancer, 2020). As indicated in the submitted Methods section, our phagocytosis
assays were performed in 10% Heat Inactivated (HI) serum-supplemented medium and
analyzed after 8 hours, while previous published assays were performed with MDMs that
were cultured for 2 hours in serum-free medium prior the phagocytosis (performed in the
same culture medium) and analyzed after 2 hours (Majeti et al., Cell, 2009; Chao et al.,
Cancer Res, 2011). To determine the effects of these differences on phagocytosis rates, we
first explored the expressions of p21 and SIRPa in MDMs that were cultured in absence or in
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presence of 10% HI serum. We observed after two-hours of serum deprivation that p21
protein expression was decreased (PPR Fig. 5a), and both protein (PPR Fig. 5a) and cell-
surface (PPR Fig. 5b) expressions of SIRPa strongly increased. These expressions positively
correlated with low phagocytosis rates of MOLT4 cells detected in serum-free phagocytosis
assays with respect to phagocytosis assays performed in presence of serum (PPR Fig. 5c¢).
Furthermore, in serum-free phagocytosis assays, cocultures in presence of anti-CD47
antibodies showed a significant enhancement of macrophage-mediated phagocytosis of
MOLT#4 cells, while phagocytosis assays performed in presence of serum did not increase
macrophage-mediated phagocytic activity, as compared to control cocultures performed in
presence of isotype control (IgG) (PPR Fig. 5c). These results indicate that the apparent
discrepancy between our results (submitted Extended Data Fig. 1j) and previous publications
(Majeti et al., Cell, 2009; Chao et al., Cancer Res, 2011) remains on the experimental
procedure used. Furthermore, phagocytosis assays with p21-overexpressing MDMs using
either anti-CD47 antibodies or CD47-depleted MOLT4 cells (CrCD47MOLT#4 cells) showed
that p21 overexpression enables the phagocytosis of MOLT4 cells through the disruption of
antiphagocytic CD47-SIRPa axis on the side of phagocytic macrophages (PPR Fig. 5d-1). In
addition, these results that were obtained in vitro (PPR Fig. 5c-1) were confirmed in vivo using
anti-CD47 blocking antibodies (PPR Fig. 5m) or CrCD47MOLT4 cells (PPR Fig. 5n).
Altogether, these results demonstrated that macrophage p2l-mediated phagocytosis of
leukemia cells is dependent on the expression of CD47 in leukemia target cells.

These results were added in the revised Fig. 2g, 3n and revised Supplementary Fig. 2, 6 and
15.

Major point of critique 5 raised by reviewer 3: It’s difficult to interpret the data in Fig2 that
p21 regulated phagocytosis through the regulation of Sirpa. If the changes of Sirpa have
such significant effects on phagocytosis as shown in Figure 2c-e and Fig2r, why didn’t
blockade of CD47 have any effects (Extended Fig 1J.), given that CD47 functions through
binding to Sirpa to send phagocytosis-inhibitory signals? Were the findings in figure2 due to
certain mechanisms independent of CD47- Sirpa axis? If so, such mechanisms should be
investigated.

Our response. We agree with the major point of critique 5 raised by reviewer #3. As shown in
our response to the major point of critique 5 raised by reviewer #1, we further emphasized
that the phagocytosis of leukemia cells by macrophages depends on CD47 expression.
MOLT#4 cells were thus transduced with lentiviral vectors encoding for control or specific
CD47 CRISPR guide RNAs (gRNAs) and CAS9 gene. Then, MDMs were cocultured with
stably CD47-depleted (CrCD47MOLT4) and control (CrCo.MOLT4) MOLT4 cells (PPR Fig.
5d, e) and analyzed for tumor phagocytosis. Giving that the depletion of CD47 in MOLT4
cells did not affect their proliferation (PPR Fig. 5f, g) and that the percentage and the
efficiency of the phagocytosis of CrCD47MOLT4 by MDMs were significantly enhanced
with respect to CrCo.MOLT4 cells (PPR Fig. 5h-j), these results demonstrate that the
phagocytosis of leukemic T cells by MDMs is inhibited by the expression of CD47 in target
cells. To further investigate the molecular mechanisms regulating p2l-dependent
phagocytosis of leukemia cells, p21-upregulating (p21TD) or control (Co.TD) MDMs were
cocultured with control (CrCo.) or CD47-depleted (CrCD47) MOLT4 cells and analyzed for
phagocytosis. The cocultures of p21TD-MDMs with CrCo.MOLT4 cells exhibited a
significant increase of the percentage of phagocytic MDMs, while the cocultures of Co.TD-
MDMs or p21TD-MDMs with CrCD47 MOLT4 cells did not show significant enhancement
in the phagocytosis of the leukemia cells (PPR Fig. 5k). Accordingly, coculturing p21TD-
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MDMs with MOLT4 cells in the presence of anti-CD47 blocking antibodies did not increase
the phagocytosis of MOLT4 cells compared to coculturing p21TD-MDMs with MOLT4 cells
in the presence of isotype control (IgG) or coculturing Co.TD-MDMs with MOLT4 cells in
the presence of anti-CD47 blocking antibodies (PPR Fig. 51). To appreciate the anti-tumor
effect of the combination of p21TD-Mo-based cellular therapy with CD47 blockade (Majeti et
al., Cell (2009)), mCherry” MOLT4 cell-engrafted NSG mice were treated 15 days after the
adoptive transfer of p21TD-Mos, SIRPaTD-Mos, p21+SIRPaTD-Mos or Co.TD-Mos with
anti-CD47 antibodies. Anti-CD47 antibodies significantly prolonged the survival of treated
mice, with the exception of the mice infused with p21TD-Mos, which did not show an
additional enhancement of survival compared with that of the corresponding control mice
(PPR Fig. 5m). These results were confirmed by adoptively transferring p21TD-Mos or
Co.TD-Mos into NSG mice engrafted with CD47-depleted (CrCD47MOLT4) or control
(CrCo.MOLT4) MOLT#4 cells (PPR Fig. 5n). Altogether, these results revealed that p21
overexpression enables the phagocytosis of MOLT4 cells through the disruption of
antiphagocytic CD47-SIRPa axis on the side of phagocytic macrophages and highlighted that
the adoptive transfer of p21TD-Mos promotes the phagocytosis of CD47-expressing leukemia
cells in vivo and significantly inhibits leukemia progression through the abrogation of
antiphagocytic CD47-SIRPa axis by repressing SIRPa expression in TAMs differentiated
from p21TD-Mos.

These results were added in the revised Fig. 2g, 3n and the revised Supplementary Fig. 2, 6
and 15.

Major point of critique 6 raised by reviewer #3: Is p21 differentially expressed in Phago+ vs
Phago- MDMSs? Is the expression of p21 in Phago' and Phago” MDMs correlated to their
phagocytosis capacity?

Our response. In response to the major point of critique 6 raised by reviewer #3, CMFDA"
MDMs were cocultured with CMTMR'® MOLT4 cells for two hours and then,
CMTMR 'CMFDA" (Phago” ) MDMs and CMTMR CMFDA" (Phago’) MDMs were analyzed
for p21 expression. No significant difference between phagocytic (Phago’) or nonphagocytic
(Phago’) MDMs was detected for the expression of p21 (PPR Fig. 14a) and for the percentage
of MDMs showing p21 expression (PPR Fig. 14b). These results suggest that p21 seems to
not be differentially expressed in nonphagocytic (Phago’) macrophages and in (Phago")
macrophages that spontaneously engulfed MOLT4 cells, thus revealing in this experimental
setting, that the modulation of the basal expression level of p21 did not positively correlate
with the spontaneous phagocytosis capacity of macrophages. Regarding the ability of p21
overexpression or p21 depletion to respectively induce or inhibit the phagocytosis of leukemia
cells by macrophages, more in-depth investigations at single cell level are needed to further
characterize the relationship between the endogenous modulation of macrophage p2l
expression level and the spontaneous phagocytosis of leukemia cells by macrophages. Thus,
we did not include these results in the revised manuscript.
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Point-by-point reply Figure 14. Expression of p2l in phagocytic (Phago') and
nonphagocytic (Phago’)) macrophages. a, b, Confocal micrographs (a) and percentage of
phagocytic (Phago”) and nonphagocytic (Phago) MDMs expressing p21 (b) after 2h of
cocultures of CMFDA-stained MDMs with CMTMR-stained MOLT4 (b). In (a), the data is
representative of n=3 donors. In (b) the data are presented as the mean=SEM from n=3
donors.

Major point of critique 7 raised by reviewer 3: Does p21 depletion or overexpression have
an impact on the viability of MDMs? Could the reduction of phagocytic ability of p21
knockdown MDMs be due to their compromised viability?

Our response. In response to the major point of critique 4 raised by reviewer #1, we analyzed
the cell cycle progression, the proliferation and the viability of p21-depleted MDMs using
siRNA (as shown in submitted Fig. 2a), p21-overexpressing MDMs using lentiviral vectors
(as shown in submitted Fig. 2p) and control MDMs (siCo. or Co.TD) at indicated times after
siRNA transfection (PPR Fig. 4a-c, g, 1) or lentiviral transduction (PPR Fig. 4d-f, h, j). We
observed that control (siCo. or Co.TD), p21-depleted (sip21) or p21-overexpressing (p21TD)
MDMs were mainly arrested in GO/G1 phase (81-90%) (PPR Fig. 4a-f), did not divide (PPR
Fig. 4g-j) and were not affected in their viability (PPR Fig. 4g, h) until 30 days after
transfection or transduction, thus demonstrating that the modulation of p21 expression did not
alter the terminal differentiation and the survival of macrophages. In addition, these results
also reveal that the phagocytic capacity of MDMs is independent of MDM proliferation and
that the reduction of phagocytosis ability of p21-depleted MDMs is not related to the
alteration of their viability.

These results were added in the revised Supplementary Fig. 4 and 8.

Major point of critique 8 raised by reviewer 3: Given that p2l is a multi-functional
regulators of macrophage functions, the authors should perform a function rescue experiment
to exclude the off-target effects — eg. To express p21 in p21 knockdown MDMs and examine
whether phagocytosis can be reversed to a similar level as that of the WT cells.

Our response. We thank reviewer #3 for her/his positive constructive critique. In response to
her/his major point of critique 8, we transduced MDMs with lentiviral vectors encoding short
hairpin RNA (shRNA) targeting the 3 untranslated region of p21 (sh3’UTRp21) and/or p21
cDNA (p21TD) resistant to sh3’UTRp21 (PPR Fig 15a). Accordingly, the silencing or the
upregulation of p21 in MDMs, respectively, impaired or enhanced the phagocytosis of
MOLT4 cells, as indicated by comparison to control MDMs (Co.TD) (PPR Fig 15b).
Importantly, the exogenous expression of p21 cDNA in p21-depleted MDMs (p21TD +
sh3’UTRp21) restored the phagocytic activity of these complemented MDMs as compared to
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that of control or p2l-depleted cells (Co.TD or sh3’UTRp21) (PPR Fig 15b), further
corroborating the specific key role of p21 in promoting the phagocytosis of leukemia cells by
macrophages. Furthermore, these results confirm the results obtained after p21 silencing
(shown in submitted Fig. 2), thus excluding the off-target effects.
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Point-by-point reply Figure 15. p21 exogenous expression restores phagocytosis in p21-
depleted MDMs. a, Expression of p21 in MDMs transduced with control (Co.TD) lentiviral
vectors, p21-encoding (p21TD) lentiviral vectors and/or lentiviral vectors encoding p21 short
hairpin RNA targeting the 3’ untranslated region of the p21 gene-encoding (sh3’'UTRp21) at
72 h after transduction. b, Percentage of phagocytosis of MOLT4 cells by the indicated
transduced MDMs shown in (a) after 8 h of coculture (*p=0.0462, ***p=0.0003,
*0=0.0172). In (a), the data are representative from n=3 donors. The data in (b) are
presented as the mean+SEM from n=3 donors. *p<0.05, **p<0.01, ***p<0.001; determined
with ANOVA with Tukey’s multiple comparison test (b).

These results were added in the revised Supplementary Fig. 5k,1.

Major point of critique 9 raised by reviewer #3: In the experiment depicted in figure 3, a
control group is missing — mice only transplanted with MOLT4 cells but not the MDMs. As
the authors showed in figure 1, WT MDMs demonstrated significant basal level phagocytosis
of MOLTH4 cells, therefore, it would be expected that the mice transplanted with Co. TD
MDMSs should demonstrate certain level of inhibition of MOLT4 cells, as compared to the
mice only transplanted with MOLT4 but not MDMs.

Our response. We agree with reviewer #3. As shown in our response to the major point of
critique 9 raised by reviewer #1 and to exclude any impact of different steps of the cell
manufacturing process in the antitumor effect observed, NSG mice were not treated with
adoptive transfer or infused with control untransduced human monocytes (UTD-Mos); human
monocytes treated with Vpx viral-like particles (Vpx-Mos), which were used to enhance
lentiviral transduction efficiency of myeloid cells (Berger et al., PloS Pathog (2011); Laguette
et al., Nature (2011)); p21TD-Mos or Co.TD-Mos prior the engraftment of mCherry"
MOLT4 cells. We observed that only mice infused with p21TD-Mos showed significant
prolongation of survival (PPR Fig. 12). Altogether, these results demonstrated the adoptive
transfer of genetically controlled, p21-overexpressing human Mos is required to efficiently
subvert immunosuppressive TAMs and reduce the tumor growth.

We added these results in the revised Supplementary Fig. 13b.
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Minor point of critique 1 raised by reviewer #3: Fig 1g, was the x-axis “phagocytic MDMs -
+” mis-labeled?

Our response. We corrected this error in the revised Fig. 1g.

Minor point of critique 2 raised by reviewer #3: Fig 1j-m, please indicate how long after the
initiation of phagocytosis was the comparison for CD163, IRFS, etc. performed?

Our response. According to the minor point of critique 2 raised by reviewer #3, we added in
the revised Fig.1j-m and the corresponding figure legends how long after the initiation of
phagocytosis was the comparison for transcriptomic analysis, for CD163 and IRF5
expression, and for the secretion of IL1f3, IL6, IL8 and IFNy.

We addressed this comment in the revised Fig. 1j-m.
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REVIEWER COMMENTS

Reviewer #1 (Remarks to the Author):

The Authors have commendably and satisfactorily addessed nearly all issues raised by the reviewers
with substantial new experimental work, which have enriched the manuscript and helped clarifying
and amending the original interpretation of the findings.

Reviewer #2 (Remarks to the Author):

Authors have addressed all my suggestions and concerns.

Reviewer #3 (Remarks to the Author):

My comments have been adequately addressed.



Point-by-point response to Reviewer's comments:

Reviewer #1

General critique raised by reviewer #1: The Authors have commendably and satisfactorily
addessed nearly all issues raised by the reviewers with substantial new experimental work,
which have enriched the manuscript and helped clarifying and amending the original
inter pretation of the findings.

Our response. We thank reviewer #1 for her/his positive comments and for recognizing that
we have addressed al issues raised by reviewers.

Reviewer #2
General critiqueraised by reviewer #2: Authors have addressed all my suggestions and

concerns.

Our response. We thank reviewer #2 for recognizing that we have addressed all suggestions
and concerns that she/he raised.

Reviewer #3

General critiqueraised by reviewer #3: My comments have been adequately addressed.

Our response. We thank reviewer #3 for recognizing that we have adequately addressed
her/his comments.



