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Abstract

Patients with metastatic ovarian cancer (OvCa) have a 5-year survival rate of less than 30% due
to persisting dissemination of chemoresistant cells in the peritoneal fluid and the
immunosuppressive microenvironment in the peritoneal cavity. Here, we report that
intraperitoneal administration of B-glucan and IFNy (Bl) induced robust tumor regression in
clinically relevant models of metastatic OvCa. Bl induced tumor regression by controlling fluid
tumor burden and activating localized antitumor immunity. B-glucan alone cleared ascites and
eliminated fluid tumor cells by inducing intraperitoneal clotting in the fluid and Dectin-1-Syk-
dependent NETosis in the omentum. In omentum tumors, Bl expanded a novel subset of
immunostimulatory IL27+ macrophages and neutralizing IL27 impaired Bl efficacy in vivo.
Moreover, Bl directly induced IL27 secretion in macrophages where single agent treatment did
not. Finally, Bl extended mouse survival in a chemoresistant model and significantly improved
chemotherapy response in a chemo-sensitive model. In summary, we propose a new therapeutic
strategy for the treatment of metastatic OvCa.

Introduction

Ovarian cancer (OvCa) is the most lethal gynecological cancer in the United States and
the fifth leading cause of cancer-related deaths in women due in large part to metastases (Siegel
et al.,, 2023). Unlike other cancers that metastasize through circulation, OvCa cells mostly
disseminate directly into the peritoneal cavity and preferentially seed in the omentum prior to
metastasizing to other peritoneal organs (Ma, 2020). Because it is difficult to detect at early
stages, OvCa is often diagnosed at later stages with metastatic lesions present throughout the
peritoneal cavity (stage Ill and IV) (Lengyel, 2010). Despite an initial positive response to
chemotherapy, most patients relapse and ultimately present with intraperitoneal chemoresistant
disease and poor prognosis (Colombo et al., 2017). Meanwhile, recent breakthroughs in immune
checkpoint therapies have led to little improvement in OvCa prognosis (Monk et al., 2021; Pujade-
Lauraine et al., 2021). Therefore, there is an urgent need to develop alternative therapies for end-
stage metastatic OvCa.

Multiple mechanisms contribute to therapy resistance in metastatic OvCa. First, the
presence of disseminated cancer cells in the peritoneal fluid following initial treatment may
promote therapy resistance in relapsed patients (Shield et al., 2009). A growing body of evidence
suggests that these disseminating cells, which are present in malignant ascites and cannot be
surgically resected, exhibit cancer stem cell characteristics that render them highly invasive and
broadly resistant to therapy (Latifi et al., 2012; Liao et al., 2014; Shepherd and Dick, 2022; Shield
et al., 2009; Ward Rashidi et al., 2019). Targeting these cells remains a significant challenge to
overcome therapy resistance and relapse.

The second mechanism of therapy resistance is likely driven by the highly
immunosuppressive microenvironment in the peritoneal cavity (Almeida-Nunes et al., 2022). Its
immunosuppressive nature is predominantly supported by myeloid cells, namely macrophages
(M®s) and neutrophils, which are the most abundant cell type found in OvCa tumors and
malignant ascites (Charoentong et al., 2017; lzar et al., 2020; Lee et al., 2019; Raghavan et al.,
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71  2019; Rickard et al., 2021). The peritoneal cavity consists of at least three anatomical
72  compartments: the peritoneal fluid, the omentum, and the peritoneal membrane. Recent studies
73  have revealed that tissue-resident M®s in all three compartments can suppress immune
74  responses and promote OvCa progression (Casanova-Acebes et al., 2020; Etzerodt et al., 2020;
75 Long et al., 2021; Miyamoto et al., 2023; Zhang et al., 2021a). Of note, omental M®s are known
76  to contribute to the formation the pre-metastatic niche (Etzerodt 2020, Krishan 2020) and
77  neutrophils recruited to the omentum during early OvCa progression have also been reported to
78  promote metastasis into the omentum (Lee et al., 2019). Therefore, alternative immunotherapy
79  approaches directly targeting myeloid cells in the peritoneal cavity may be necessary to overcome
80 disease progression and resistance.

81 Nearly a century ago, it was discovered that administration of dead pathogens (specifically
82  Coley’s toxin) could stimulate an antitumor response in some patients, likely via activating myeloid
83  cells that promoted cancer killing (Wiemann and Starnes, 1994). Here, we sought to utilize a
84  similar strategy to treat metastatic OvCa by administering B-glucan alongside interferon gamma
85  (IFNy) to activate myeloid cells in the peritoneal cavity. B-glucan is a polysaccharide derived from
86  yeast cell walls and a known activator of myeloid cells. It has been shown to inhibit tumor
87  progression in several non-OvCa tumor models (Bradner et al., 1958; Cheung et al., 2002; Hong
88 etal., 2004; Kalafati et al., 2020; Woeste et al., 2023). Whether it can inhibit metastatic OvCa is
89 not known. IFNy is an immunogenic cytokine that is essential for innate and adaptive immunity.
90 It was originally identified as a M® activation factor (Celada et al., 1984; Schreiber et al., 1982;
91  Svedersky etal., 1984) and is crucial for reprogramming tumor associated M®s (TAMs) in multiple
92  tumor models (Alspach et al., 2019; Sun et al., 2021). Importantly, IFNy alone failed in the most
93  recent clinical trial to improve prognosis of patients with metastatic OvCa, indicating additional
94  activation signals are necessary (Miller et al., 2009). Both B-glucan and IFNy are currently in
95  separate clinical trials to investigate efficacy in treating multiple cancers (NCT05159778 and
96 NCT04628338). Importantly, emerging evidence suggests that therapies combining IFNy and
97  pathogen-derived molecules (e.g., B-glucan or lipopolysaccharide [LPS]) can reverse the
98 immunosuppressive microenvironments in a few clinically relevant, orthotopic cancer models
99  (Sunetal., 2021; Wattenberg et al., 2023). However, whether or how these therapies could treat
100 metastatic OvCa remains poorly understood.

101 Here, we report that the intraperitoneal administration of B-glucan and IFNy (BI)
102  successfully induced the robust regression of metastatic OvCa tumors and controlled cancer
103  metastasis. In the peritoneal fluid, we identified two complementary mechanisms through which
104 B-glucan eliminates cancer cells: one that requires macrophage-mediated clotting in the
105 peritoneal fluid and another that requires Dectin-1-Syk-dependent NETosis in the omentum. In
106  solid metastases, we found that both agents for Bl treatment are required for tumor regression.
107 Bl induced anti-tumor immunity in omentum tumors in part via M®-derived IL27. In vitro, Bl
108  directly induced IL27 secretion in M®s which consequently activates CD8* T cells. Moreover, we
109 found that higher IL27 expression predicted better overall survival in patients with metastatic
110  OvCa. Overall, this study proposes a new promising therapeutic approach for treating metastatic
111  OvCa and reveals novel mechanisms of tumor control in the peritoneal fluid and omentum tumors.

112
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113  Results
114  B-glucan significantly reduces ovarian cancer fluid tumor burden.

115  As B-glucan is a well-known activator of innate immunity and has been reported to control other
116  tumor types in vivo (Bradner et al., 1958; Cheung et al., 2002; Hong et al., 2004; Kalafati et al.,
117  2020; Woeste et al., 2023), we first evaluated whether B-glucan alone could effectively treat
118  tumors in the commonly utilized ID8 mouse model of OvCa. Luciferase- and GFP-tagged ID8
119  cells were seeded intraperitoneally (i.p.) to simulate metastatic OvCa and mice were treated once
120  every two weeks with B-glucan (Figure S1A). Mouse tumor burden was significantly decreased
121 in B-glucan treated mice (Figure 1A). Additionally, malignant ascites (the accumulation of tumor
122 cell- and red blood cell-containing fluid in the peritoneal cavity — a hallmark of metastatic disease)
123  was completely inhibited (Figure 1B) and ID8 cells were undetectable in the peritoneal lavage
124  following B-glucan treatment (Figure 1C). This data indicates that 3-glucan is sufficient to control
125  ID8 tumor progression in vivo.

126  Although widely utilized for the past 20 years, it is now appreciated that ID8 cells do not harbor
127  any common patient-relevant mutations or somatic copy-number alterations seen in human OvCa
128  (lyer et al., 2021; Roby et al., 2000; Walton et al., 2016). Therefore, we next wanted to test 3-
129  glucan efficacy in another syngeneic model of OvCa that utilizes a recently characterized cell line
130  containing OvCa patient-relevant genetic alterations, KPCA (KRASC'2VTip53R172HCcne 10verexpression
131 (OB)Akt2CF, Figure 1D) (lyer et al., 2021). KRAS, TP53, CCNE1, and AKT2 are mutant alleles
132  observed in high grade serous ovarian tumors with frequencies of 12%, 96%, 19%, and 6%
133 respectively (lyer et al., 2021; Zhang et al., 2021b). Interestingly, amplification of KRAS and
134 CCNE1 was recently identified as a marker for chemoresistant OvCa (Smith et al., 2023) and
135  these tumors were indeed reported to be resistant to chemotherapy (lyer et al., 2021). Therefore,
136  utilizing this model is valuable for developing effective therapies against therapy resistant OvCa
137 in patients, an unmet clinical need.

138  Mice bearing KPCA tumors have a median survival of only 35 days, which is a nearly 3-fold
139  decrease compared to the ID8 model which has a median survival of 114 days (lyer et al., 2021,
140 Roby et al., 2000). To account for this, the experiment design was modified to initiate the
141  treatment 1 week following i.p. seeding of KPCA cells, and mice were treated with two doses of
142 B-glucan on days 7 and 14 (Figure S1B). We first confirmed the presence of KPCA cells
143 (GFP*luciferase*) in the peritoneal fluid (Figure 1E & S1C) as well as in the omentum at the time
144  of treatment initiation (Figure 1F, S1D & S1E), which models metastatic OvCa (stage Ill or IV) in
145  patients (Prat, 2014). For reasons that are not known, KPCA cells lose their luminescence in the
146  peritoneal fluid. Therefore, bioluminescent signal is indicative of solid tumor burden, and fluid
147  tumor burden is exclusively analyzed by flow cytometric analysis by GFP+ signal. In contrast to
148  ID8 tumors, B-glucan could not reduce KPCA solid tumor burden (Figure 1G). However, B-glucan
149 once again was able to inhibit accumulation of malignant ascites (Figure 1H & S1F) and
150  significantly reduced KPCA presence in the peritoneal lavage (Figure 11). Taken together this
151  data suggests that B-glucan is sufficient to control fluid tumor burden independent of tumor type.
152  However, B-glucan was unable to control metastatic growth of KPCA tumors. The ability of 3-
153  glucan to control solid tumor progression of ID8 tumors but not KPCA further highlights the critical
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154  role of tumor mutation status on therapy response and emphasizes the importance of utilizing
155  preclinical models which better model human cancer.

156  B-glucan captures ovarian cancer into solid nodular structures via intraperitoneal clotting
157  and Dectin-1-Syk-dependent NETosis in the omentum.

158  Given that B-glucan significantly reduced the presence of cancer cells in the ascites of tumor-
159  bearing mice, we next sought to determine the mechanism by which B-glucan eliminates cancer
160  cells from the peritoneal fluid.

161  One distinguishing characteristic of peritoneal resident macrophages (PRM®s) is their ability to
162  rapidly aggregate around foreign particles or pathogens, entrapping them in clot-like structures
163  and facilitating their clearance from the peritoneal fluid (Barth et al., 1995). This process is known
164  asthe M® disappearance reaction (MDR) and is critical to control infection in the peritoneal cavity
165 (Vega-Pérez et al., 2021; Zhang et al., 2019). To test whether MDR could be responsible for
166  cancer cell clearance, we administered GFP-labeled OvCa cells concurrently with B-glucan and
167  analyzed peritoneal lavage 5 hours later (Figure S2A). We first confirmed MDR in our model by
168  observing the disappearance of PRM®s (F4/80"CD11b"ICAM2") in the peritoneal fluid following
169  B-glucan administration (Figure 2A). We next looked for the presence of GFP* cancer cells in the
170  peritoneal fluid to see if they would also “disappear.” Indeed, the presence of both ID8 cells
171 (Figure S2B) and KPCA cells (Figure 2B and S2C) were significantly reduced in B-glucan-treated
172 mice. Because cancer cell clearance does not appear to be dependent on cell type, KPCA cells
173  were used for the remaining experiments. Similarly to what has been previously reported in
174  infection models, clot-like structures also formed in our cancer model following [B-glucan
175 treatment. These structures could be visualized as ~1-2mm GFP* clots freely floating in the
176  peritoneal cavity (Figure 2C & S2D) and flow cytometric analysis of these structures confirmed
177  the presence of CD45-GFP* KPCA cells within (Figure 2D), thus suggesting that MDR can indeed
178  capture cancer cells in the peritoneal fluid. To confirm this, we examined the peritoneal lavage of
179  mice treated with clodronate-loaded liposomes (CLL) which deplete PRM®s (van Rooijen and
180  Hendrikx, 2010). Indeed, KPCA clearance was partially impaired in CLL-treated mice (Figure
181  S2E). Moreover, concurrent administration of B-glucan with heparin, an anticoagulant which
182  inhibits MDR by disrupting PRM® clotting (Zhang et al., 2019), also partially impaired KPCA
183  clearance in the peritoneal lavage (Figure 2E). Additionally, OvCa cells captured within these
184  clots were more apoptotic than untreated cancer cells freely floating in the peritoneal fluid as
185  determined by TUNEL staining analyzed by flow cytometry (Figure S2F). Taken together, this
186  data confirms that intraperitoneal administration of B-glucan can capture OvCa cells floating in
187  the peritoneal fluid into clot-like structures by activating MDR, leading to elimination of OvCa cells
188  from the peritoneal fluid.

189  We next wanted to investigate the molecular mechanism underpinning B-glucan-mediated cancer
190 clearance from the peritoneal fluid. Dectin-1, a C-type lectin receptor expressed by myeloid cells,
191  recognizes B-glucan and signals via downstream spleen tyrosine kinase (Syk) (Brown et al.,
192 2002). To determine the contribution of Dectin-1-Syk signaling in cancer cell clearance, we first
193  analyzed the peritoneal lavage of mice with Syk-deficient myeloid cells (SykMve2). Indeed, cancer
194  cell clearance from the fluid was impaired in SykMye2 mice as compared to their littermate controls
195  (Syk"WT, Figure 2F). Surprisingly, impaired OvCa cell clearance occurred independent of MDR as
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196 PRM®s were still undetectable in the peritoneal lavage of SykMve2 mice after B-glucan treatment
197  (Figure 2G). Moreover, neither Syk deficiency nor MDR inhibition completely reversed OvCa cell
198 clearance from the peritoneal fluid (Figure 2E & F), thus implying the existence of two independent
199  cancer clearance mechanisms: one which involves MDR and one which requires Syk signaling in
200 myeloid cells.

201 To further elucidate the MDR-independent, Syk-dependent mechanism, we chose to focus on the
202  omentum in B-glucan treated mice. Known as the “policeman of the abdomen,” the omentum is
203  another key player critical for clearing peritoneal contaminants and coordinating protective
204 immune responses during peritonitis (Catala et al.,, 2022; Meza-Perez and Randall, 2017).
205  Notably, zymosan (a type of B-glucan) has been reported to be rapidly sequestered in the
206 omentum following i.p. injection (Jackson-Jones et al., 2020). To test whether the omentum can
207 also capture OvCa cells following intraperitoneal B-glucan administration, we imaged the
208 omentum in situ 5 hours after injecting KCPA cells and B-glucan. Mouse body cavities were
209 opened, and the omentum was gently stretched across the liver to ensure low background
210 fluorescence and clear imaging. Green fluorescing OvCa cells were clearly visualized in the
211 omentum following B-glucan treatment (Figure 2H), indicating that the omentum can indeed
212 sequester OvCa cells following B-glucan administration. Moreover, OvCa cell clearance from the
213 peritoneal lavage was partially but significantly reversed in mice whose omentum were surgically
214  removed by omentectomy (OMX, Figure 2I). Similar to what was observed in Syk™ve2 mice,
215  reversal of OvCa cell clearance occurred in OMX mice independent of MDR (Figure S2G), thus
216  supporting the notion that clearance by the omentum and MDR likely occurs independent of one
217  another. To confirm this, we administered heparin in OMX mice where both MDR and omentum
218  capture was inhibited and observed cancer cell clearance from the peritoneal fluid was completely
219  reversed in these mice (Figure 21). This supports the existence of two complementary pathways
220  in two independent structures (peritoneal fluid and the omentum) that are required for total OvCa
221  cell clearance by B-glucan.

222  Given that cancer clearance in SykMy¢2 mice phenocopied what was observed in OMX mice, we
223 next wanted to test whether Dectin-1-Syk signaling could drive cancer cell sequestration in the
224  omentum. Indeed, fewer cancer cells were observed in the omentum of SykMve2 mice as seen by
225  imaging and flow cytometry (Figure 2J & S2H). Moreover, like OMX mice, heparin administration
226  in SykMveA and constitutive Dectin-1 knockout mice (Dectin-1 KO) once again completely reversed
227  OvCa cell clearance in the peritoneal lavage (Figure 2K & L). Moreover, depletion of M®s using
228  CLL in SykMve2 mice also completely reversed OvCa cell clearance (Figure S21), further confirming
229  that Dectin-1-Syk signaling drives OvCa cell capture in the omentum independent of MDR.

230  Finally, we sought to identify the mechanism through which OvCa cells were trapped within the
231  omentum. A recent report demonstrated that the capture of zymosan in the omentum is mediated
232 by neutrophil recruitment and activation of neutrophil extracellular traps (NETs) (Jackson-Jones
233 etal,, 2020). Additionally, Syk signaling has been reported to be a master regulator of NETosis
234 in response to B-glucan (Nani et al., 2015; Negoro et al., 2020; Zhu et al., 2023). Given that Syk
235  signaling in myeloid cells is crucial for OvCa cell capture in the omentum, we posited that OvCa
236  cells could be captured via Syk-dependent NETosis in the omentum. Whole-mount confocal
237  imaging of the omentum 5 hours after 3-glucan and KPCA administration demonstrated that
238  NETs, marked by citrullinated histone H3 (cHH3), were indeed activated by B-glucan and localized
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239  with neutrophils and OvCa cells in the omentum (Figure 2M). Moreover, this signal decreased in
240  SykMveA mice (Fig. 2M), confirming that Syk-mediated NETosis may drive OvCa cell capture by
241  the omentum. Finally, we found that inhibiting NETs directly by genetically deleting peptidyl
242 arginine deiminase type IV in mice (PAD4 KO) (Li et al., 2010) partially reversed OvCa cell capture
243 by the omentum (Figure 2N) and that adding heparin in PAD4 KO mice once again fully reversed
244 OvCa cell clearance in the peritoneal lavage (Fig. 20). Thus, p-glucan induces capture of OvCa
245  cells by the omentum via Dectin-1-Syk-mediated NETosis.

246 Taken together, we identified two nonredundant yet complementary pathways that mediate
247  clearance of disseminating OvCa cells from the peritoneal fluid by B-glucan: (1) an MDR-mediated
248  intraperitoneal clotting mechanism in the peritoneal fluid and (2) a Dectin-1-Syk-dependent
249  NETosis mechanism in the omentum. A simplified illustration of these pathways can be found in
250  Figure S2J.

251  Combining B-glucan with IFNy reduces KPCA tumor burden through host immunity.

252 Although B-glucan treatment alone effectively controlled fluid tumor burden, it was unable to
253  control metastatic growth of KPCA tumors in vivo (Figure 1H). Emerging evidence suggests that
254  therapies combining IFNy and pathogen-derived molecules can be utilized against cancers and
255 have been tested in a few clinically relevant, orthotopic cancer models (Sun et al., 2021;
256  Wattenberg et al., 2023). In light of this, we adopted a similar approach and posited that $-glucan
257  in combination with IFNy could potentially treat KPCA tumors.

258  To test the efficacy of B-glucan+IFNy (Bl) against KPCA tumors, 1x108 luciferase-tagged KPCA
259  cells were seeded i.p. and treated as shown in Figure 3A. BI significantly reduced KPCA tumor
260  burden as visualized by bioluminescence imaging, flow cytometry, and omentum weight (Figure
261 3B, S3A & S3B), but single agent -glucan or IFNy did not. Reduction of KPCA tumor burden
262  was completely impaired in IFNy receptor knockout mice (IFNyR KO, Figure 3C) and Bl treatment
263  did not reduce KPCA number in vitro (Figure S3C), indicating that the therapy is not directly
264  cytotoxic to tumors but requires cancer-extrinsic IFNyR-mediated host immune responses. M®
265 activation can promote tumor killing by activating T cells (Sun et al., 2021). To test whether T
266  cells are required for the antitumor activity of Bl, we depleted T cells in vivo using monoclonal
267  antibodies against CD4 and CD8 (aCD4+aCD8). Indeed, mice lacking CD4* and CD8* T cells
268  are unable to control tumor burden following Bl (Figure 3D). Taken together, this data indicates
269  that Bl activates host immunity to robustly control metastatic KPCA tumors in vivo.

270  We next sought to determine whether Bl could drive tumor regression. To this end, we tracked
271 tumor growth longitudinally following treatment via bioluminescence imaging (Figure S3D).
272 Notably, there was no difference in tumor burden across all treatment groups on days 8, 10, or
273 14, however there was a significant decrease in tumor burden in only Bl-treated mice on day 21
274  (Figure 3E, 3F, and S3E). These data indicate that Bl may induce direct tumor killing and disease
275  regression, although it does not rule out the possibility that Bl may reduce tumor growth.
276  Compartmental imaging of the omentum and the non-omentum body cavity (Figure S1D) revealed
277  that the omentum had the greatest tumor burden and that both $-glucan and IFNy were required
278  to control tumors in the omentum and throughout the rest of the cavity (Figure 3G and 3H) Ascites
279  accumulation was eradicated in both B-glucan-and Bl-treated mice (S3F and S3G). To test the
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280  toxicity of Bl we analyzed multiple organ damage markers in the serum of treated mice on day 21
281 and noticed no significant difference between PBS- and Bl-treated mice, indicating its safety
282  (Figure S3H). Moreover, there was no difference in body weight between PBS- and Bl-treated
283  mice (Figure S3l), however, more comprehensive toxicity analysis is required before testing in
284  humans. Taken together, this data demonstrates that Bl activates host immunity to robustly Kkill
285  KPCA tumors in metastatic sites in the peritoneal cavity in vivo.

286 Bl enriches IL27* antitumor M®s in omentum tumors.

287 Bl can signal through receptors expressed by M®s (Dectin-1 and IFNyR respectively). To test
288  whether M®s are required for Bl-induced antitumor immunity, we depleted M®s using clodronate-
289  loaded liposomes (CLL) during the course of Bl treatment and found that mice treated with CLL
290  had a higher tumor burden than Bl+PBS-treated mice (Figure 4A), suggesting M®s are required
291  for the optimal tumor control induced by BI.

292  Next, we sought to investigate how M®s facilitated antitumor immunity. We focused on omentum
293  tumors because they were the largest tumor burden and very few tumor nodules were present in
294  any other peritoneal compartment or the fluid following Bl (Figure 3G and 3H). Flow cytometric
295  analysis of omentum tumors revealed a reduction in pro-tumor Arginase-1* and Tim-4* M®s
296  (Figure S4A), which have been reported to promote tumor progression by suppressing T cell
297  functions (Noy and Pollard, 2014; Xia et al., 2020). To determine whether there is a unique subset
298  of monocytes/M®s which may promote tumor antitumor activity, we performed scRNA-seq on
299 omentum tumors and identified 8 clusters of monocytes/M®s (Figure 4B-C). Using the
300 Immunological Genome Project dataset as a reference, Clusters 1 and 5 were identified at
301 monocytes; all other clusters were identified as M®s. Notably, Cluster 2 frequency was selectively
302 enriched in Bl-treated mice, while Cluster 1 was reduced (Figure 4D). Cluster 1 monocytes
303  selectively expressed inflammation-related genes such as //7b and Vcan, whereas Cluster 2 M®s
304 were enriched with genes related to antigen presentation (H2-Aa, H2-Eb1), immune activation
305 (Ccl8, Vcam1), and complement activation (C71qa, C1gb, C1qc) (Figure 4C).

306 To better understand the origin and development of Cluster 2 M®s we performed Slingshot
307 trajectory analysis of our scRNA-seq dataset. Setting Cluster 5 monocytes as the origin, we found
308 three distinct differentiation pathways (Figure 4E). All trajectories passed from Cluster 5 through
309 Clusters 1 and 3 before diverging and terminating in Clusters 2, 7 and 8. These data suggest that
310  Cluster 2 M®s developed from monocytes through a unique pathway. To support this hypothesis,
311  we cultured monocytes isolated from bone marrow and stimulated them with Bl during their in
312  vitro differentiation into M®s. M®s which differentiated in the presence of Bl upregulated multiple
313  markers of Cluster 2 M®s, such as Vcam1, H2-eb1, and Ccl8, but not C7qga (Figure 4F). Thereby
314  supporting the notion that Cluster 2 M®s may arise from Bl-treated monocytes, but their full
315 maturation may require additional signals from the tumor microenvironment. Additionally, we
316  investigated whether Bl could change bone marrow progenitors and monocytes in vivo. 1 week
317  after Bl injection, we analyzed bone marrow cells by flow cytometry and found that Lin-Sca1+cKit+
318  progenitor cells (LSK), long-term hematopoietic stem cells (LT-HSC), multipotent progenitor cells
319 (MPP), and Ly6C" monocytes were all increased compared to PBS-treated mice (Figure S4B).
320 This is consistent with recently reported B-glucan-induced immune training (Ding et al., 2023;
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321  Kalafati et al., 2020; Mitroulis et al., 2018) . These data together suggest that Cluster 2 M®s
322  develop from bone marrow monocytes.

323  Tounderstand what signals Cluster 2 M®s may upregulate to activate T cells to drive an antitumor
324  response, we chose to focus on M®-derived cytokines, which are key approaches M®s use to
325 activate T cells. Ingenuity Pathway Analysis (IPA) specifically focusing on cytokine regulators in
326 Cluster 1 and 2 confirmed the pro-inflammatory phenotype of Cluster 1 monocytes as
327 inflammatory cytokine pathways were highly enriched, such as IL1B and IL6 (Figure 4G). In
328  contrast, both subunits of the IL27 cytokine heterodimer (//27 and Ebi3) were significantly enriched
329  in Cluster 2 (Figure 4G), and /127 and Ebi3 co-expression was predominately detected in Cluster
330 2 M®s (Figure 4H). Moreover, monocyte-derived M®s in the presence of Bl expressed higher
331  levels of //27 when compared to untreated M®s (Figure 41). IL27 is an unconventional IL12-family
332  cytokine that has both pro- and antitumor properties depending on tumor types (Fabbi et al., 2017;
333  Yoshida and Hunter, 2015), while IL12 is the classical M®-derived antitumor cytokine (Chan et
334  al., 1991; Kaczanowska et al., 2021). Surprisingly, IL12 was almost undetectable in any of our
335 MO subpopulations (Figure S4C).

336  Lastly, to determine whether IL27 signaling is relevant in OvCa patients, we analyzed a recently
337 published scRNA-seq dataset of tumors and ascites from patients with metastatic OvCa
338  (Vazquez-Garcia et al., 2022). In these tumors, IL27 and EBI3 were exclusively co-expressed in
339  only monocytes/M®s (Figure S4D & S4E), specifically in the ‘M2.CXCL10’ subset (Figure 4J &
340  4K). Interestingly, these ‘M2.CXCL10’ M®s are characterized by high expression of CCL8, which
341 is one of the most differentially expressed genes in Cluster 2 M®s identified in our dataset (Figure
342  4C), indicating that transcriptional regulators that control IL27* M®s are conserved between mice
343 and humans. To our surprise, we did not find significant expression of IL12 in these tumor
344  samples (Figure S4F), consistent with the result from our mouse model. Finally, utilizing public
345 datasets, we analyzed the correlation between overall patient survival and IL27 expression.
346  Indeed, higher co-expression of IL27 and EBI3 significantly correlated with improved survival in
347 patients with stage IlIl/IV metastatic OvCa (Figure 4L, p=0.0059). In summary, these results
348  suggest that Bl treatment causes regression of metastatic OvCa by promoting differentiation of
349  monocytes into IL27* antitumor M®s.

350 IL27 contributes to Bl treatment by activating T cells and is specifically secreted by Bl-
351  stimulated M®s.

352  Totest whether IL27 contributes directly to the antitumor response of Bl, we neutralized IL27 using
353  a monoclonal antibody against IL27p28 in the presence of Bl in vivo. Indeed, IL27 neutralization
354  significantly impaired the antitumor activity in both omental and mesenteric metastases as
355 compared to IgG controls (Figure 5A & 5B). Given the requirement of T cells for Bl efficacy (Figure
356  3D), we next evaluated changes in T cells following Bl treatment and examined the potential role
357  of IL27 underlying these responses. T cells from PBS- and Bl-treated omentum tumors were
358 restimulated ex vivo and analyzed by flow cytometry. T cells secrete cytokines such as IFNy and
359  TNF upon activation to drive anti-tumor immune responses. In Bl-treated tumors, although CD8*
360 T cell frequencies did not change (Figure S5A), IFNy* and TNF* CD8* T cells were enriched
361  (Figure S5B) and IFNy and TNF mean fluorescent intensity (MFI) was increased (Figure 5C).
362 Interestingly, in CD4* T cells, only the frequency of TNF* was increased, and no other significant
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363 changes were observed (Figure S5C). Therefore, Bl treatment is immunostimulatory and its
364 efficacy likely relies on the activation of CD8* cytotoxic T cells.

365 To test whether M®-derived IL27 contributes to the immunostimulatory effect seen in Bl treatment,
366  we established an in vitro system using M®s and CD8* T cells. First, to test whether the IL27 can
367  be directly secreted from M®s stimulated by BI, we treated bone marrow derived M®s (BMDMs)
368  with Bl for 48 hours and tested the supernatant for secreted IL27 using an IL27/EBI3 heterodimer-
369  specific ELISA. Interestingly, while 3-glucan alone can generate a small amount of IL27, both 3-
370 glucan and IFNy are required for robust IL27 secretion (Figure 5D). It has been previously
371  reported that the p28 subunit of IL27 (also known as IL30 when IL27p28 forms a monomer) can
372  be generated in M®s stimulated with IFNy or LPS (another PAMP molecule) as detected by an
373  IL27p28 ELISA (not specific for IL27 heterodimer). In this context, a single agent is sufficient to
374  induce IL27p28 production, but combining the two agents synergizes to produce maximal amount
375  of IL27p28 (Liu et al., 2007). Notably, we see a similar pattern in IL27p28 secretion in BMDMs
376  treated with B-glucan or IFNy (Figure S5D). Therefore, secretion of the IL27 heterodimer is
377  specific to Bl treatment despite IL27p28 generation induced by single agents, suggesting that
378  both agents may be necessary for the transcription of EBI3, but how this occurs remains unknown.
379  Surprisingly, IL27 did not require Dectin-1-Syk signaling as BMDMs from Dectin-1 KO and SykMyer
380 mice still secreted IL27 following Bl treatment (Figure 5E). On the other hand, the receptor for
381 IFNy was crucial for IL27 generation as loss of this receptor completely ablated IL27 secretion in
382 BMDMs (Figure 5E). Therefore, we show that secretion of the IL27 heterodimer is a specifically
383 regulated event which requires IFNy receptor signaling but not Dectin-1 or Syk. Given the role
384 IL27 plays in Bl efficacy (Figure 5A), the specific generation of IL27 by Bl may offer one
385 explanation as to why single agent p-glucan or IFNy treatment was not sufficient in controlling
386  OvCa tumor burden (Figure 3B).

387  To test whether M®-derived IL27 could drive the immunostimulatory phenotype in CD8* T cells,
388 naive OT-lI CD8* T cells were co-cultured with PBS- or Bl-pretreated BMDMs, OVA peptide, and
389  dendritic cells in the presence of control or an IL27p28 neutralization antibody. Indeed, co-
390 culturing T cells with Bl-pretreated BMDMs increased the frequency of IFNy*, TNF*, and
391 IFNY*TNF* CD8* T cells (Figure S5E and S5F) and increased IFNy and TNF mean fluorescence
392 intensity (MFI) (Figure 5F) in an IL27-dependent manner. Bl-pretreated M®s also increased
393  Granzyme B expression (a cytotoxic effector molecule in CD8* T cells) but did so independent of
394  IL27 (Figure S5G). Taken together, these data suggest that Bl treatment directly stimulates IL27
395  expression in M®s and that M®-derived IL27 promotes the anti-tumor activity of Bl treatment via
396  activating cytotoxic CD8* T cells.

397 Bl extends overall survival in both chemoresistant and chemo-sensitive models and
398 dramatically enhances chemotherapy response in the chemo-sensitive model.

399  To test whether B-glucan+IFNy can be combined with a platinum-based chemotherapy (standard-
400 of-care for OvCa patients) to treat metastatic OvCa, we treated the homologous recombination
401  (HR)-proficient chemoresistant KPCA and HR-deficient chemo-sensitive BPPNM tumors (lyer et
402 al., 2021) with Bl once a week for two weeks with or without carboplatin and monitored their
403  overall survival. As expected in the chemoresistant KPCA model, carboplatin alone did not yield
404  any survival advantage compared to PBS controls, but Bl significantly extended the overall
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405  survival and led to 20% cure. In addition, combining Bl with carboplatin did not lead to a survival
406  advantage compared to Bl alone. On the other hand, in the HR-deficient chemo-sensitive BPPNM
407  model, carboplatin alone significantly extended the overall survival, while Bl modestly prolonged
408 the survival (Figure 6B). In sharp contrast to the KPCA model, combining Bl with carboplatin led
409 to 80% cure of BPPNM tumors (Figure 6B). These results suggest that combining Bl with
410 platinum-based chemotherapy may yield a significant therapeutic advantage compared to
411  chemotherapy alone in HR-deficient OvCa, while Bl may be a treatment option for chemoresistant
412  HR-proficient OvCa.

413 Discussion

414  Despite incredible advancements in the treatment of other cancers due to the rise of T cell-based
415  immunotherapies, treatments for metastatic OvCa have not improved. In this study, we present
416  an alternative immune therapy which harnesses myeloid cells against aggressive metastatic
417 OvCa. In summary, we report here that B-glucan, a pathogen associated molecular pattern
418 (PAMP) molecule, in combination with the immunogenic cytokine IFNy coordinates a robust
419  antitumor response in a patient-relevant murine model of metastatic OvCa. Tumor burden
420 regressed in multiple metastatic compartments including the peritoneal fluid, omentum, and other
421  parts of the peritoneal cavity. Surprisingly, B-glucan alone was sufficient to control fluid tumor
422  burden despite not controlling solid tumor progression. Mechanistically, we demonstrated that
423  sequestration of tumor cells out of the peritoneal fluid requires intraperitoneal clotting
424  accompanied with MDR and Dectin-1-Syk-dependent NETosis in the omentum (Figure S2J).
425  Systemic tumor regression following Bl was facilitated through tumor-extrinsic signaling, requiring
426  both T cells and IFNyR signaling from the host. ScCRNA-seq analysis of omentum tumors revealed
427  a selective enrichment of monocyte-derived IL27* M®s following Bl. Neutralizing IL27 in vivo
428  significantly impaired Bl-induced antitumor immunity, demonstrating that IL27 indeed drives
429  antitumor immunity likely through M®s. In agreement with this notion, M®s treated directly with
430 Bl in vitro can secrete IL27 and activate CD8* T cells in an IL27-depdendent manner. Moreover,
431 in patients with metastatic OvCa, IL27/EBI3 co-expression predicted better overall patient
432 survival. Finally, Bl significantly extended overall survival of mice with clinically relevant
433  metastatic OvCa and dramatically enhanced the efficacy of platinum-based chemotherapy in vivo
434  in a clinically relevant, HR-deficient metastatic OvCa model. Taken together, these data suggest
435  the therapeutic potential of Bl in treating metastatic OvCa in patients.

436 In contrast to the hematological route of metastasis seen in other cancers, OvCa cells readily
437  disseminate directly into the peritoneal fluid as single cells or multicellular aggregates prior to
438 seeding in secondary peritoneal metastatic sites. This route of dissemination is uniquely
439  challenging as these fluid-bound spheroids are functionally dormant, rendering them resistant to
440  anoikis (a form of apoptosis following cell detachment) and proliferation-targeting chemotherapy
441  (Shepherd and Dick, 2022). At the same time, highly invasive and therapy resistant OvCa stem
442  cells have been reported to be enriched in malignant ascites in patients (Raghavan et al., 2019;
443  Ward Rashidi et al., 2019). One theory of relapse suggests that cancer cells left behind in the
444  fluid following surgical debulking and therapy give rise to chemoresistant patient relapse (Liao et
445  al., 2014; Shepherd and Dick, 2022). Therefore, numerous studies have attempted to elucidate
446  cancer intrinsic vulnerabilities of disseminating cancer cells in the peritoneal fluid in an effort to
447  improve therapy response (Buensuceso et al., 2020; Haagsma et al., 2023; Latifi et al., 2012). To
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448  our knowledge, this study is the first of its kind to demonstrate a cancer extrinsic approach for
449  targeting these cells. Here we demonstrate that peritoneal immune responses which canonically
450 target pathogens can be exploited to target disseminating cancer cells in the peritoneal fluid,
451  seemingly independently of cell types (Figure 2B and S2B). Moreover, not only did intraperitoneal
452  B-glucan administration sequester cancer cells out of the peritoneal fluid, it also induced acute
453  cancer Killing in peritoneal clots (Figure S2F). Interestingly, Bl enhanced cancer killing in these
454  clots as well (Figure S5H and S5I1). The consequence of clot biology in killing cancer cells remains
455  an open question and warrants further study. Meanwhile, although the acute fate of cancer cells
456  trapped by the omentum was not investigated in this study, the consequence of rapid
457  sequestration of cancer cells into the omentum still has the potential to revolutionize OvCa
458  treatment. Despite efforts in improving therapeutics against OvCa, one of the greatest predictors
459  of prognosis in stage Ill and IV patients is still the maximal removal of tumors during cytoreduction
460  surgery (Bristow et al., 2023). Because most OvCa patients will undergo omentectomy as part of
461  treatment, preoperative intraperitoneal administration of B-glucan could potentially improve
462  surgical outcomes by trapping fluid cancer cells in the organ prior to its removal. However, further
463  research is needed to test the efficacy and safety of such an approach. Still, this study shows for
464  the first time that exploring cancer extrinsic mechanisms of cancer targeting in the peritoneal fluid
465  holds promise to address a critical need.

466  The pleiotropic cytokine IL27 has been reported to contribute to tumor immunity in a context-
467  dependent manner (Fabbi et al., 2017). It was initially reported as an IL12-like cytokine secreted
468 by antigen-presenting cells that drives T cell activation (Pflanz et al., 2002) and antitumor
469  immunity (Liu et al., 2022; Patidar et al., 2022). More recently, accumulating evidence
470  demonstrates the role of IL27 in promoting expansion of regulatory T cells (Do et al., 2017; Hall
471 et al., 2012) , expression of T cell checkpoint receptors (Carbotti et al., 2015; Hirahara et al.,
472  2012), and survival of tumor cells (Jia et al.,, 2016), revealing its context-dependent role in
473  modulating tumor immunity. This starkly contrasts to IL12, which is universally considered to be
474  antitumor. IL12 is strongly induced by PAMP/IFNy stimulation in vitro and is a hallmark of
475  antitumor M®s. Recent in vivo work has demonstrated that co-stimulation of M®s by MPLA (a
476  PAMP molecule, acting as a TLR4 agonist) and IFNy in breast cancer and OvCa induces 1L12
477  production by M®s and promotes antitumor T cell activity (Sun et al., 2021). However, the serious
478  toxicity of IL12 in humans prevented its clinical usage (Leonard et al., 1997). To this end, IL27
479  could be a promising cytokine that stimulates local rather than systemic antitumor immunity.
480 Interestingly, in published human and our own mouse scRNA-seq datasets of OvCa, expression
481 of IL12 was not highly induced (Figure S4C & S4F), suggesting that different tumor
482  microenvironments can induce differential antitumor cytokine-secretion in M®s. These suggest
483  that IL27 is a promising antitumor cytokine in treating metastatic OvCa. Whether IL27 is a viable
484  therapeutic target in OvCa requires future investigations. Finally, as to the regulation of IL27
485  expression and secretion, we found that both agents in Bl treatment were required to stimulate
486  IL27 heterodimer secretion in vitro. Meanwhile, either 3-glucan or IFNy on their own are sufficient
487  to drive the secretion of IL27p28 (the monomer form is also known as IL30), although Bl is still
488  necessary to produce the highest response (Figure S5D). This is consistent with previous reports
489  which demonstrated that LPS (another PAMP molecule) induces IL27p28 expression and
490  secretion, and this effect was enhanced by the addition of IFNy (Liu et al., 2007). Therefore,
491 understanding the genetic regulation of EBI3, the other subunit of IL27, or the secretion of the
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492  IL27 heterodimer following Bl treatment may ultimately dictate IL27 regulation in M®s. Moreover,
493  future studies will answer how IL27 is induced in vivo and definitively demonstrate its cellular
494  source and target.

495  To our surprise, we identified two p-glucan-driven mechanisms which did not require canonical
496  Dectin-1-Syk signaling; (1) MDR and MDR-mediated cancer cell capture (Figure 2G, 2K, 2L) and
497  (2) IL27 stimulation in M®s (Figure 5E). This is surprising because Dectin-1 is considered to be
498  the primary receptor for B-glucan signaling in M®s (Brown et al., 2002; Goodridge et al., 2011).
499  To our knowledge, while Syk-independent -glucan signaling has been identified (Gringhuis et al.,
500 2009; Herre et al., 2004), how B-glucan signals in M®s independent of Dectin-1 is not well
501 understood. B-glucan can bind to complement and therefore may signal through complement
502 receptor 3 (CR3) in addition to Dectin-1. However, this interaction has been predominately
503 studied in neutrophils and its contribution to phagocytosis of B-glucan particles in M®s (like what
504 is used for this study) is insignificant (Goodridge et al., 2009). Therefore, identifying the
505 mechanism through which p-glucan drives M® clotting and IL27 is ongoing.

506  The ability of the innate immune system to generate memory responses to secondary infectious
507 orinflammatory responses is called immune training (Netea et al., 2016). Immune training can be
508 induced by B-glucan and was initially thought to be only involved in infection and inflammation
509 (Neteaetal., 2011; Quintin et al., 2012). Recently, it has been appreciated that f-glucan-mediated
510 immune training could be one approach for the treatment of several cancers, inducing robust
511  antitumor activity and protecting against relapse in preclinical models (Ding et al., 2023; Geller et
512  al., 2022; Kalafati et al., 2020; Woeste et al., 2023). Here we observed an increase in bone
513  marrow progenitors 1 week after Bl treatment (Figure S4B), hinting at a potential role of immune
514  training. However, unlike published immune training studies, we found that T cells were
515 indispensable for Bl-induced antitumor response against metastatic OvCa. Future studies are
516  warranted to comprehensively evaluate the role of immune training in Bl treatment.

517 In summary, we have established an alternative immune therapy which combines (-glucan and
518 IFNy to drive regression of metastatic OvCa in vivo. While more work is to be done on elucidating
519  specific antitumor mechanisms in M®s and other cell types following B-glucan+IFNy and its
520 impact on hematopoiesis and immune training, our data suggest (1) a novel concept of targeting
521  tumor cells floating in the fluid by “relocating” them to adherence to an immune-rich environment
522  for better killing and (2) a novel role of IL27 in promoting antitumor immunity in metastatic OvCa.
523  We acknowledge that the antitumor role of IL27* M®s are only partially responsible for tumor
524  elimination. Mechanisms mediated by other cell types will be investigated in future studies.
525  Moreover, we propose to further investigate Bl because of its tremendous therapeutic potential,
526  which could improve the lives and survival of metastatic OvCa patients. Finally, while most
527 immunotherapeutic approaches focus on targeting adaptive immunity, our data highlights the
528 importance of harnessing innate immunity in developing robust anti-cancer immunotherapies.

529
530

531
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532  Experimental Model and Subject Details
533  Cell lines

534  The original ID8 cell line, derived from spontaneous in vitro malignant transformation of C57BL6
535  mouse ovarian surface epithelial cells (Roby et al., 2000), was modified to express GFP and firefly
536 luciferase. KPCA, and BPPNM cells, which were recently generated and characterized (lyer et
537 al., 2021), were generously gifted to us by Drs. Robert Weinberg and David Pepin at the
538 Whitehead Institute and the Mass General Research Institute, respectively. KPCA cells were
539  previously modified to express GFP and firefly luciferase. We modified BPPNM cells to express
540 firefly luciferase. All cell lines were cultured in Dulbecco’s modified Eagle’s medium (DMEM,
541  Corning, 10-017-CV) supplemented with 4% FBS (Gibco, 16140-071), 1% penicillin/streptomycin,
542  1X Insulin-Transferrin-Selenium (ITS, Gibco, cat# 41400-045), and 2ng/mL mouse epidermal
543  growth factor (mEGF) at 37°C supplied with 5% CO,. Cells were passaged no more than 5 times
544  prior to injection into mouse peritoneal cavities.

545  Animal models

546 C57BL/6J (WT, #000664), B6.129S7-Ifngr1™4d9t/J (IFNyRKO, #003288), B6.129S6-
547  Clec7atm1Gdb/J (Dectin-1 KO, # 012337) and B6.Cg-Padi4m!-1kmow/j (PAD4 KO, #030315) mice
548  were purchased from Jackson Laboratories. Lyz2¢**:Syk™" (SykMve4) and their Cre negative
549 littermate controls (Syk"T) mice were generated by crossing Lyz2¢* mice (Jackson, #004781)
550  with Syk™ mice, which were generously gifted to us by Dr. John Lukens from the University of
551  Virginia. All mice were housed in individual microisolator cages in a rack system with filtered air
552  in Wistar’s mouse barrier facility and provided with shelter and enrichment to reduce stress.
553 Reducing stress in mice is critical as stress has been reported to impede anti-cancer
554  immunotherapy (Yang et al., 2019). Anecdotally, we observed similar effects in our model. Mice
555  were kept on a 12hr light-dark cycle and had access to food and water ad libitum. All animal
556  procedures were performed in accordance with the Wistar Institutional Animal Care and Use
557  Committee under protocol 201536. Genotyping was performed utilizing Transnetyx automated
558  genotyping services.

559  Method Details
560 Tumor implantation, treatment, and survival

561  Cells were harvested with trypsin-EDTA (corning), washed in PBS, and injected intraperitoneally
562  (i.p.) into mice. 3x10°1D8 cells were injected in 100uL PBS into 8-10wk old female WT mice and
563 allowed to seed for two weeks prior to (B-glucan treatment. Mice were treated with 500ug
564  sonicated whole B-glucan particles (Invivogen, tirl-wgp) in PBS i.p. or PBS vehicle control once
565  every other week for two weeks for a total of two injections (Figure S1A). Two weeks after the
566 final dose of B-glucan, tumor burden was assessed by IVIS Spectrum Imaging (PerkinElmer). For
567 KPCA tumors, 1x10% KCPA cells were injected i.p. into WT or IFNyRKO in 200uL of a 1:1
568 matrigel:PBS mix (Matrigel Matrix Basement Membrane, Corning, 354234). Tumors grew for 1
569  week prior to treatment. Mice were treated with 500ug B-glucan, 20ng recombinant mouse IFNy
570  (Peprotech, 315-05), B-glucan+IFNy, or PBS vehicle control once a week for two weeks (Figure
571  S1B). One week after the final treatment, mice were imaged by IVIS. Importantly, 3-glucan was
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572  sonicated intermittently on high for 15min immediately prior to injection to ensure thorough
573  disruption of B-glucan aggregates. Recombinant mouse IFNy was gently reconstituted in
574  molecular grade, sterile H,O and diluted in PBS to its working concentration. To preserve IFNy
575  activity, solutions were handled gently to reduce the presence of bubbles and never vortexed. For
576  macrophage depletion studies, mice were treated with 100uL of clodronate-loaded liposomes
577  (CLL, Liposoma C-005) one week prior to cancer capture studies. For tumor studies, 100puL of
578 CLLwasinjectedi.p. 5, 9, 14 and 19 days after tumor seeding. On day 14, CLL was administered
579 4 hours prior to Wl treatment. For T cell depletion studies, aCD4 (Leinco Tech, C2838) and aCD8
580 (Leinco Tech, C2850) monoclonal antibodies were injected 150ug each i.p. in WT KPCA tumor-
581  bearing mice 3 days following cancer seeding and then once a week for 2 weeks for a total of 3
582 injections. Forthe IL27 neutralization studies, 200ug alL27p28 monoclonal antibody (InVivoMAb
583  BEO0326) (Marillier et al., 2014) was injected 2 days prior to B-glucan+IFNy treatment, at the same
584 time as treatment, and then two times a week for two weeks following treatment for a total of 6
585 injections. Fortreatment of experiments with carboplatin, 10-30 mg/kg once a week of carboplatin
586  was administered with or without B-glucan/IFNy, starting at day 7 for 2 weeks. The dose and
587  timing of B-glucan and IFNy were the same as mentioned above. On day 21, mice were imaged
588 by IVIS and further monitored for survival analysis.

589  Bioluminescent Imaging

590 In vivo and ex vivo bioluminescence imaging was performed on an VIS 50 (PerkinElmer; Living
591 Image 4.3.1), with exposures of 1 s to 1 min, binning 2-8, field of view 12.5 cm, f/stop 1, and open
592 filter. For in vivo imaging, D-Luciferin (Gold Biotechnology, 150 mg/kg in PBS) was injected into
593 the mice i.p. and imaged 10min later. Mice were maintained under general anesthesia by
594  continuous inhalation of 2-1.5% isoflurane in 60% oxygen. For ex vivo imaging, mice were
595 injected with D-Luciferin and euthanized after 5min. Mice peritoneal cavities were exposed, and
596 the omentum was excised. Mouse carcasses (“non-omentum”) and omentum were placed in the
597  machine and imaged as shown in Figure S2D. The total photon flux (photons/s) was measured
598  from regions of interest using the Living Image 2.6 program.

599 Mesentery Metastasis Scoring

600 Mesentery metastasis score was calculated based on the following criteria. Whole disseminated
601  mesenteric tumors were counted and each mouse score was determined as following:

602 0: no tumor was detected,

603  1: number of tumor nodules is less than 10,

604  2: number of nodules is 10-30,

605  3: number of nodules is over 30.

606  Acute cancer cell clearance by B-glucan

607  2x10° cancer cells in 100uL of PBS were injected i.p. into 8-12wk male and female WT, SykMve4,
608  Syk"T, Dectin-1 KO, or PAD4 KO mice immediately followed by 500ug sonicated B-glucan in
609 100uL PBS. 5hr later, mice were euthanized, peritoneal lavage was taken, and the omentum
610  were imaged as described below (Figure S2A). Clots were harvested 24hr after 3-glucan injection
611  and digested prior to analysis by FACS as described below. Peritoneal lavage and clots were
612 analyzed by FACS for the presence of GFP*CD45- cancer cells and F4/80MICAM2MNCD11bhigh
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613 PRM®s. The Omentum was imaged to identify the presence of GFP+ cancer cells. To reduce
614  background fluorescence, the omentum was gently stretched over the liver and imaged. For mice
615 treated with heparin, 100units/mouse of heparin was given in the same syringe as B-glucan. In
616  the M® depletion model, mice were treated with 100uL of CLL 1 week prior to cancer cell capture
617  assays. Omentectomized mice were allowed to recover for 4 weeks prior to entering this study.
618 Data from combined experiments are presented as fold change. Fold change was calculated as
619 n + avg of the contol where n=experimental value.

620 Omentectomy

621 Extended-release buprenorphine (3.25mg/kg) was given subcutaneously preoperatively for pain
622  management. Surgical removal of the omentum was accomplished under general anesthesia by
623  continuous inhalation of 2—3% isoflurane in 60% oxygen using a veterinary vaporizer. Aseptic
624  techniques were performed to maintain sterility in the surgical field. 6-8wk old male and female
625 mice were used. Mice were placed on a heating pad in a supine position. A midline incision was
626 made in the region of the stomach and the greater omentum was carefully exposed. The
627 omentum is a thin, elongated adipose tissue that is located under the stomach and between the
628  spleen and pancreas. The omentum was removed via electrocautery to avoid bleeding and the
629  midline incision was closed with absorbable sutures in two layers (first the peritoneal wall was
630 closed and then the skin). Mice were immediately placed in a clean heated cage and monitored
631 until awake. A liquid recovery diet was provided, and mice were monitored daily for 7 days for
632  signs of infection. Removal of both the entire greater and lesser omentum results in malperfusion
633  of the stomach and spleen and thus was not feasible. Mice were allowed to recover for 4 weeks
634  before any further experimental procedures were performed.

635 Collection of peritoneal lavage and tissue dissociation

636  Peritoneal lavage was collected by flushing the peritoneal cavity with 6ml FACS buffer (DPBS
637  with 2mM EDTA and 0.1% BSA). Mice were gently massaged to ensure optimal collection of
638  peritoneal cells. Peritoneal clots were collected 24h after B-glucan injection and omentum tumors
639  were collected at the conclusion of each study. Clots and tumors were digested in the same way
640  using a cocktail of 1mg/ml collagenase IV and 100 pg/ml DNase |, in 1-4mL DMEM with 10% FBS
641  depending on tissue size. The tissues were minced into small pieces prior to digestion at 37°C
642  for 30min shaking at 800rpm. Samples were then passed through a 70um cell strainer to collect
643  single-cell suspension to be analyzed by flow cytometry. If necessary, single cell suspensions
644  were treated with 1X red blood cell lysis buffer (BD Bioscience, 555899) on ice for 10min.

645  Flow cytometry

646  Single-cell suspensions were collected as described above prior to staining with primary
647  conjugated antibodies at their indicated dilutions ( )- Surface stain antibodies
648  were incubated with cells on ice for 30min, washed with 1mL FACS buffer (DPBS with 2mM EDTA
649 and 0.1% BSA). Intracellular staining was carried out using True-Nuclear™ Transcription Factor
650 Buffer Set (Biolegend, 424401) according to manufacturer instructions. Briefly cells were fixed
651  for 45min-1hr at room temperature in the dark. Notably, KPCA cells lose GFP signal following
652 fixation. Following fixation, cells were washed 1x in permeabilization buffer and then incubated
653  in permeabilization buffer with intracellular stain antibodies overnight at 4°C. Counting beads
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654  (Biolegend, 424902) were added to each sample to determine cell numbers. Samples were
655 analyzed on a BD FACSymphony™ A3 Cell Analyzer using FlowJo software. For IFNy and TNF
656  staining in T cells, single cells from the omentum tumor were incubated for 4 hours with Cell
657  Activation Cocktail (with Brefeldin A) (catalog no. 423303, Biolegend) prior to staining.

658  For bone marrow progenitors staining, 2-5 x10° Bone Marrow cells were stained as single cells
659  suspension in FACS buffer for 100 min. at 4°C as follows. Cells were incubated with Aqua
660 Live/Dead (BV510) and anti-CD16/32 BV711. After 10 min. the anti-CD34 PE was added. After
661 30 min., the remaining antibodies cocktail was added (anti- LY6G BUV563, B220 FITC, CD90.2
662  FITC, NK1.1 BUV661, Sca1 PerCpCy5.5, CD117 (cKit) BV786, CD135 BV4221, CD150 PECys5,
663  CD48 AF700, LY6C BV605, CD81 PECy7, CD115 PE/Dazzle, CD11B BUV805, CD106 BUV737).
664 Cells were washed and resuspended in 500 uL of FACS Buffer and acquired with a BD
665 FACSymphony™ A5 Cell Analyzer and analyzed using FlowJo software.

666
667 Fluorescence imaging

668 5 hours after the injection of 3-glucan and KPCA cells, the omentum was excised and fixed in 4%
669  paraformaldehyde overnight at 4 °C. On the next day, the tissues were rinsed with 3x PBS,
670  blocked with 3% BSA and 1% Triton in PBS at room temperature for 60 min, and incubated with
671  primary antibodies at their optimized dilutions ( ) — a-cHH3 and a-S100A9
672  overnight at 4 °C. The tissues were then washed with 3x PBS before being incubated with
673  respective secondary antibodies at room temperature for 1 h. After washing, the tissues were
674  stored in PBS. Whole-mount confocal images were collected using a Leica SP8 microscope.

675  In situ omentum images were also taken using a Leica M205 FA fluorescence stereo microscope
676  Briefly, shortly following euthanization, mice peritoneal cavities were exposed, and the omentum
677 was located. Because several organs autofluoresce, such as the intestines (Figure S2D), the
678 omentum was gently stretched over the liver, which does not autofluoresce, prior to imaging to
679  minimize background.

680 qRT-PCR

681  The femur and tibia were harvested from 8-week-old C57BL6 mouse. Two ends of the bones were
682  cut and the bone marrow was flushed with a 26g needle filled with cold sterile 1X PBS through a
683  40um cell strainer. 10 mL total PBS was used for all four bones. The bone marrow was centrifuged
684  at 500g for 5 minutes at 4°C and then the pellet was resuspended in 500 uL of FACS buffer.

685 Monocytes were isolated using EasySep™ Mouse Monocyte Isolation Kit (Stem Cell
686  Technologies, #19861) and plated at a density of 200,000 cells per well of a 24 well plate (4 x10°
687  cells/mL). Monocytes were differentiated in the presence of 20 ng/mL of mCSF in RPMI with 10%
688 FBS and 1x penicillin/streptomycin. After 24 hours in culture, 10ug/mL B-glucan and 33ng/mL
689 IFNy were added for an additional 48 hours. Total RNA was isolated from cultured cells using
690 TRIzol™ reagent (Invitrogen), according to the manufacturer’s protocols. Glycoblue (Invitrogen)
691 was added as a co-precipitant when handling < 108 cells.

692 cDNA was synthesized using a High-Capacity RNA-to-cDNA Kit™ (Applied Biosystems
693  #4387406), according to the manufacturer’s protocols. qRT-PCR was performed using SYBR
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694  Green PCR Master Mix (Applied Biosystems #4344463) on a QuantStudio™ 3 Real-Time PCR
695 Instrument (Applied Biosystems). The following primers were used for qRT-PCR:

696 Vcam1 forward primer 5-AGTTGGGGATTCGGTTGTTCT-3;
697 Vcam1 reverse primer 5-CCCCTCATTCCTTACCACCC-3;
698 C1qga forward primer 5-AAAGGCAATCCAGGCAATATCA-3’;
699 C1qga reverse primer 5-TGGTTCTGGTATGGACTCTCC-3’;
700 H2-eb1 forward primer 5-GCGGAGAGTTGAGCCTACG-3’;
701 H2-eb1 reverse primer 5-CCAGGAGGTTGTGGTGTTCC-3’;
702 Ccl8 forward primer 5-TCTACGCAGTGCTTCTTTGCC-3’;
703 Ccl8 reverse primer 5-AAGGGGGATCTTCAGCTTTAGTA-3’;
704 1127 forward primer 5’-CTGTTGCTGCTACCCTTGCTT-3’;

705 1127 reverse primer 5-CACTCCTGGCAATCGAGA-3’;

706 Gapdh forward primer 5-AGGTCGGTGTGAACGGATTTG-3’;
707 Gapdh reverse primer 5-TGTAGACCATGTAGTTGAGGTCA-3'.
708

709  All data were normalized to Gapdh quantified in parallel amplification reactions.
710

711  Single cell sequencing and analysis of mouse tumors

712 Prior to sequencing, immune cells (minus B cells, CD45*CD19-) were sorted from omentum tumor
713  samples (3 mice/group) and pooled. Samples were uniquely barcoded using TotalSeq-B mouse
714  hashtag antibodies (BioLegend, San Diego, CA), as per manufacturer’s directions, to allow for
715  sample multiplexing for the 10x Genomics Chromium Controller single cell platform (10x
716 Genomics, Pleasanton, CA). Specifically, 1-2 million cells of each sample were first blocked with
717  TruStain FcX PLUS anti-mouse CD16/32 antibody and then incubated with 0.5ug of various anti-
718  mouse hashtag antibodies carrying unique cell barcodes. One 10x G chip lane was loaded with
719 a pool of 4 uniquely barcoded samples and single cell droplets were generated using the
720  Chromium Next GEM single cell 3’ kit v3.1 (10x Genomics). cDNA synthesis and amplification,
721  library preparation and indexing were done using the 10x Genomics Library Preparation kit (10x
722  Genomics), according to manufacturer’s instructions. Overall library size was determined using
723  the Agilent Bioanalyzer 2100 and the High Sensitivity DNA assay and libraries were quantitated
724  using KAPA real-time PCR. One library consisting of a total of 4 samples were pooled and
725  sequenced on the NextSeq 2000 (lllumina, San Diego, CA) using a P3 100 cycle kit (lllumina),
726  paired end run with the following run parameters: 28 base pair x 8 base pair (index) x 90 base
727  pair.

728  Pre-processing of the scRNA-seq data was performed using Cell Ranger Suite (pipeline v7.0.0,
729  https://support.10xgenomics.com) with refdata-gex-mm10-2020-A transcriptome as a reference
730 to map reads on the mouse genome (mm10) using STAR (Dobin et al., 2013). Cells with over 5%
731  mitochondrial content were filtered out as were those with less than 200 genes with reads to
732 remove cells with low quality and/or cells that are likely dying. The remaining 13534 cells were
733  used for downstream analysis. Batch effect was not observed and hence not corrected for. Seurat
734  v4 (Hao et al., 2021) was used for cell clustering, marker identification, and visualization. The R
735  package SingleR (Aran et al., 2019) was used to determine initial cell types of the clusters using
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736  the MouseRNASeq dataset as a reference for cell-specific gene signatures and then verified using
737  known cell-type markers unique to clusters. The M®/monocyte clusters were subset and
738  reclustered to identify subclusters of interest. The R package slingshot (Street et al., 2018) was
739  used for trajectory analysis of the M®/monocyte subclusters. Differential expression between
740  samples in specific clusters was performed using Wilcoxon Rank Sum Test. Statistically significant
741  differentially expressed genes were used as inputs for enrichment analysis using Qiagen
742  Ingenuity pathway analysis (IPA).

743  Single cell RNA sequencing analysis of human OvCa samples

744  We obtained a single-cell RNA sequencing (scRNA-seq) dataset deposited by Vazquez-Garcia
745 et al from the National Center for Biotechnology Information Gene Expression Omnibus
746  (GSE180661)(Vazquez-Garcia et al., 2022). The dataset consisted of quality-filtered matrices of
747 929,686 cells. The Seurat package v4.3.0 (RRID:SCR 016341) in R software v4.3.1
748 (RRID:SCR_001905) and the scanpy package v1.9.3 (RRID:SCR_018139) in Python 3.10
749 (RRID:SCR_008394) were used for downstream processing. Dimensionality reduction was
750  performed using principal component analysis (PCA) and uniform manifold approximation and
751  projection (UMAP), the same protocol as in the original article. We used the cell type annotation
752  assigned in the original article. The R package scCustomize v1.1.1 and the scanpy function
753  score_genes were used to generate joint plots.

754 KM Plotter

755  The KM Plotter Online tool (https://kmplot.com/analysis/) (Gy6rffy, 2024) was used to evaluate
756  the relationship between high gene expression and clinical outcome in patients with late stage
757 OvCa (stages lll and IV). This open-access TCGA-based database contains bulk RNA
758 sequencing datasets from 1,268 late stage OvCa patients, which allowed us to investigate
759  correlation between overall survival (OS) and enriched genes identified by our scRNA-seq
760 analysis in patients. To analyze the correlation of IL27/EBI3 coexpression and overall survival,
761  we utilized the multiple-gene analysis and assigned equal weights to /L27 and EBI3.

762 In vitro IL27 induction

763 The femur and tibia were harvested from 8-week-old C57BL6, SykMve2, Dectin-1 KO, or IFNyR-
764 KO mouse. Two ends of the bones were cut, and the bone marrow was flushed with a 26g needle
765  filled with cold sterile 1X PBS through a 40um cell strainer. 10 mL total PBS was used for all four
766  bones. Bone marrow derived macrophages (BMDMs) were differentiated from total bone marrow
767  cells by growing them in the presence of 20 ng/mL of mCSF in RPMI with 10% FBS and 1x
768  penicillin/streptomycin. Media was supplemented with 72 the volume of initial media+mCSF and
769  differentiation was complete by day 6. After differentiation, the media was changed and BMDMs
770  were stimulated with 10ug/mL B-glucan and 33ng/mL IFNy for 24- 48-hr. IL-27 heterodimer and
771  1L27p28 ELISAs were performed according to their manufacturer protocols (Biolegend, 438707
772  and R&D Biotechne M2728 respectively).

773 T cell activation assay

774  For T cell activation assay, we treated BMDM with 10ug/mL B-glucan and 33ng/mL IFNy for 24hr.
775  OT-I T cells (CD8*) were isolated from spleens of OT | mice using EasySep™ Mouse CD8* T Cell
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776  Isolation Kit (Stem Cell Technologies, 19853A). Dendritic cells (DCs) were isolated from spleens
777  of wild type mice using EasySep™ Mouse Pan-DC Enrichment Kit Il (Stem Cell Technologies,
778  19863). Co-cultures were set up in 4 replicates with BMDM primed as above, OTI T cells, and
779  DCs in the presence of OVA257-264 peptide (Ana Spec Inc., AS-60193-1) at 0.5ng/ml for 3 days.
780 DCs were added at 1:10 ratio to T cells.

781  For staining surface markers, cells were incubated with fluorescent conjugated antibody cocktail
782  for staining at 4 °C for 30 min. For intracellular staining, cells were stimulated with 20 ng/ml of
783  PMA, 1 ug/ml of ionomycin, 3 pg/ml of brefeldin A, and 2 uM of monensin and incubated at 37 °C
784  for 4 hours. Cells were incubated with antibody cocktail for surface markers at 4 °C for 30 min
785  and then fixed using True nuclear transcription factor buffer set (Biolegend, Cat # 424401) for 20
786 min at 4 °C. Cell pellets were incubated with antibody cocktail for intracellular markers prepared
787  in permeabilization buffer and incubated at 4 °C for 30 min. All the antibodies were used at 1:400
788  dilution. Samples were then washed and resuspended in 1x PBS and acquired on BD FACS
789  Symphony flow cytometer. Data were analyzed using FlowJo v10 (Treestar Inc.).

790 Statistics

791  Statistical analyses were performed in Prism (GraphPad Software, Inc.). Statistical tests used
792  and other relevant details are noted in the figure legends. Statistical analysis was performed
793  using the Student’s t test for unpaired samples or one-way ANOVA with a post-hoc Tukey’s
794  multiple comparisons test. Results were considered significant at P < 0.05. Results display all
795  replicated experiments, and presented as mean + SEM.
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Figure 1. B-glucan significantly reduces OvCa fluid tumor burden.

(A) Representative bioluminescence images and quantification of bioluminescence signals in
PBS- and pB-glucan-treated ID8 tumor-bearing mice 42 days post tumor-seeding. (B)
Representative pictures of peritoneal lavage and (C) quantification of GFP* ID8 OvCa cells in the
peritoneal lavage of PBS- and B-glucan-treated mice. (D) Tissue of origin and mutation status of
Trp53, Kras, Ccne1, and Akt2 in ID8 and KPCA OvCa cell lines. (E) Quantification of KPCA cells
in the peritoneal lavage one week after KPCA seeding. (F) quantification of omentum
bioluminescence signals one week after KPCA seeding. (G) Representative bioluminescence
images and quantification of bioluminescence signals in PBS- and B-glucan-treated KPCA tumor-
bearing mice. (H) Representative pictures of peritoneal lavage and (l) quantification of GFP*
KPCA OvCa cells in the peritoneal lavage in PBS- and 3-glucan-treated mice. Student’s t test was
used *p<0.05 ; ****p<0.0001. Error bars are standard errors of the mean.

Figure 2. B-glucan captures OvCa cells into solid nodular structures via intraperitoneal
clotting and Dectin-1-Syk-dependent NETosis in the omentum.

Quantification of (A) peritoneal resident macrophages (PRM®) and (B) KPCA cells in the
peritoneal lavage of mice 5 hours following PBS or B-glucan treatment. Representative (C) image
and (D) flow plot of peritoneal clots formed in the peritoneal fluid following B-glucan treatment
containing GFP+CD45- KPCA cells. (E) Quantification of PRM® and KPCA cells in the peritoneal
lavage 5 hours after PBS, B-glucan, and B-glucan+heparin treatment. Quantification of (F) KPCA
and (G) PRM® in the peritoneal lavage of Syk"'T and Syk™v¢2 mice treated with PBS or B-glucan.
(H) Representative images of omentum in mice 5 hours after PBS and B-glucan treatment.
Omentum were stretched over the liver for better imaging. (I) Quantification of KPCA cells in the
peritoneal lavage in intact and omentectomized (OMX) mice treated as indicated with PBS, [3-
glucan, and heparin. (J) Representative images of omentum in Syk"T and Syk™** mice 5 hours
after B-glucan treatment. Quantification of KPCA in the peritoneal lavage of (K) Syk™2 and (L)
Dectin-1 KO mice 5 hours following treatment as indicated with PBS, p-glucan, and heparin. (M)
representative confocal images of omentum of Syk"T and SykM¢2 mice 5 hours after B-glucan
treatment. Positive cells were stained blue (S100A9; neutrophil), green (GFP; cancer cell), and
white (cHH3; NETSs). (N) representative images of omentum and (O) quantification of KPCA cells
in peritoneal lavage in WT and PAD 4KO mice 5 hours after indicated treatment. One-way ANOVA
and student’s t test were used. *p<0.05; **p<0.01; ****p<0.0001. Error bars are standard errors of
the mean. Relative cell number is reported as fold change to the average of the control and was
used when experimental replicates were combined.

Figure 3. Combining B-glucan with IFNy reduces KPCA tumor burden through host
immunity.

(A) B-glucan+IFNy (Bl) treatment timeline in the KPCA OvCa model. (B) Representative
bioluminescence images and quantification of bioluminescence signals in mice treated with PBS,
IFNy, pB-glucan, or BIl. Representative bioluminescence images and quantification of
bioluminescence signals in (C) IFNy Receptor knockout mice and (D) T cell-depleted mice treated
with PBS or Bl. (E) Representative bioluminescence images and (F) quantification of
bioluminescence signals of PBS and Bl treated mice 14- and 21-days post tumor seeding.
Quantification of (G) Omentum and (H) non-omentum body cavity bioluminescence signals in
PBS-, IFNy-, B-glucan-, or Bl-treated mice. One-way ANOVA and student’s t test were used.
*p<0.05; **p<0.01; ****p<0.0001. Error bars are standard errors of the mean.
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Figure 4. Bl enriched IL27+ macrophages in omentum tumors

(A) Whole body bioluminescence signals of PBS or CLL-treated mice treated with Bl and control
mice. (B) A UMAP plot of monocyte/M® clusters in omentum tumors. (C) Top expressed genes in
all monocyte/M® clusters. (D) Frequencies of eight identified monocyte/M® clusters in omentum
tumors. (E) Slingshot trajectory analysis from the origin (Cluster 5) through three independent
pathways (red arrows). (F) gPCR analysis of Cluster 2-specific genes in monocyte-derived M®s
treated with PBS or Bl. (G) Top upregulated IPA cytokine regulators in Clusters 1 and 2. (H) /127
and Ebi3 co-expression heatmap in monocyte/M® clusters. (1) //27 expression in monocyte-
derived M®s treated with PBS or Bl analyzed by gPCR. (J) UMAP monocyte/M® clusters and (K)
IL27 and EBI3 co-expression in tumors from human OvCa patients. (L) Overall survival analysis
in late stage OvCa patients (stage Il and IV) with high and low co-expression of IL27-EBI3.
Student’s t test and log rank test were used. *p<0.05; **p<0.01; ****p<0.0001. Error bars are
standard errors of the mean.

Figure 5. IL27 contributes to Bl treatment by activating T cells and is specifically secreted
by Bl-stimulated M®s.

(A) Bioluminescence signals of omentum tumors and (B) mesentery metastasis scores from mice
injected with 19G or alL27 treated with Bl as well as PBS-treated control mice. (C) Mean
fluorescent intensity (MFI) of IFNy and TNF in CD8* T cells in omentum tumors from control or Bl
treated mice analyzed by flow cytometry. (D) ELISA quantification of IL27 heterodimer in
supernatant from BMDM stimulated with PBS, IFNy, B-glucan, or Bl. (E) ELISA quantification of
IL27 heterodimer in supernatant from WT-, SykM2  Dectin-1 KO, and IFNyR KO BMDM cultured
with PBS or BI. (F) IFNy and TNF MFI of CD8" T cells cocultured with M® pretreated with PBS or
Bl in the presence of alL27 antibody or control IgG. Student’s t test and One-way ANOVA were
used. *p<0.05; **p<0.01; ***p<0.001; ****p<0.0001. Error bars are standard errors of the mean.

Figure 6. Bl extends overall survival in both chemoresistant and chemo-sensitive models
and dramatically enhances chemotherapy response in the chemo-sensitive model.

(A) Survival curves of KPCA tumor-bearing mice treated with PBS, carboplatin, BIl, or
Bl+carboplatin as indicated. The numbers of mice are PBS n=14, carboplatin n=10, Bl n=20,
Bl+carboplatin n=15. The graph is a combination of three independent experiments. (B) survival
curves of BPPNM tumor-bearing mice treated with Bl and carboplatin as indicated. The numbers
of mice are PBS n=14, carboplatin n=20, Bl n=15, Bl+carboplatin n=14. The graph is a
combination of three independent experiments. Log-rank test was used.

Supplementary Figure 1.

Treatment timelines of (A) ID8 and (B) KPCA tumors treated with B-glucan. (C) Representative
flow plot identifying GFP+CD45- KPCA cells in the peritoneal lavage of mice 1 week after tumor
seeding. (D) Representative image and quantification of compartmental bioluminescent imaging.
The omentum is removed from the cavity; signals (red circle) are obtained separately from the
rest of the peritoneal cavity (non-omentum signal). (E) Representative fluorescent images of the
omentum and KPCA numbers in the omentum of mice 1 week after KPCA cell injection. Scale bar
is 2.5 mm. (F) Representative images of ascites and calculated changes in ascites volumes from
PBS- or B-glucan-treated mice. student’s t test was used. ****p<0.0001. Error bars are standard
errors of the mean.
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Supplementary Figure 2.

(A) Acute cancer cell capture timeline. (B) Quantification of ID8 cells in the peritoneal lavage of
mice 5 hours post B-glucan treatment. (C) Representative flow plots of GFP+ KPCA cells
disappearing from the peritoneal lavage 5 hours after intraperitoneal 3-glucan administration. (D)
Representative in situ images of peritoneal clots formed in the peritoneal cavity after B-glucan
treatment. These clots contain GFP+ KPCA cancer cells. (E) Quantification of KPCA cells in
peritoneal lavage as determined by flow cytometry in control or CLL-pretreated mice 5 hours after
intraperitoneal B-glucan administration. (F) MFI of TUNEL staining in KPCA cells in the clots -
glucan treated mice and peritoneal lavage from PBS-treated mice, which do not form clots. (G)
Quantification of peritoneal resident macrophages (PRM®s) in the peritoneal lavage of control or
omentectomized (OMX) mice after B-glucan administration. (H) Quantification by flow of GFP+
KPCA cells in the omentum of Syk"T and Syk™v¢* mice treated with B-glucan. (I) Quantification of
KPCA cells in peritoneal lavage in Syk"™ and Syk™e* mice 5 hours post indicated treatment with
PBS, B-glucan, or CLL. (J) Graphical representation of two mechanisms of cancer cell capture
following intraperitoneal injection of B-glucan. One-way ANOVA and student’s t test were used.
*p<0.05; **p<0.01; ***p<0.001. Error bars are standard errors of the mean.

Supplementary Figure 3.

(A) KPCA cell numbers in the omentum evaluated by flow cytometry and (B) Omentum tumor
weight in PBS- or Bl-treated mice. (C) Quantification of KPCA numbers 48 hours following PBS
and Bl treatment in vitro. Student’s t test was used. (D) Treatment and longitudinal imaging
timeline in PBS-, IFNy-, B-glucan-, and Bl-treated mice. (E) Quantification of bioluminescence
signals in mice tracked longitudinally from day 8 to day 21 after tumor seeding. (F) Representative
images of ascites accumulation and (G) quantification of KPCA cells and CD45+ cells and ascites
volumes based on the peritoneal lavage of mice treated with PBS, IFNy, B-glucan, and Bl 21 days
after tumor seeding. (H) IDEXX clinical chemistry analyses of sera from PBS- or Bl-treated mice.
(I) Body weight of PBS- or Bl-treated mice 18 days after tumor cell seeding. Student’s t test and
One-way ANOVA were used **p<0.01, ***p<0.001, ****p<0.0001. Error bars are standard errors
of the mean.

Supplementary Figure 4.

(A) Quantification of frequencies of Arginase+ M®s, Tim4+ M®s, and CD64+ M®s in omentum
tumors treated as indicated and determined by flow cytometry. (B) Number of progenitor cells and
monocytes in the bone marrow of mice 1 week after PBS or Bl treatment. (C) Expression of //12a
and /112b in monocyte/M® clusters pooed from mice treated with PBS, B-glucan, IFNy, or BI. (D)
UMAP plot of immune cells and co-expression of /[L27-EBI3 in human OvCa patient tumors. (F)
Expression of IL12A and IL12B in each myeloid cell subclusters from human OvCa tumors.
Student’s t test was used. *p<0.05. Error bars are standard errors of the mean.

Supplementary Figure 5.

(A) Quantification of frequencies and (B) activation of CD8" T cells in omentum tumors from PBS-
or Bl-treated mic and flow cytometry plots of TNF- or IFNy-stained samples, including
fluorescence minus one (FMO) plots used to identify positive populations. (C) Quantification of
frequencies and activation of CD4* T cells in omentum tumors from PBS- or Bl-treated mice. (D)
ELISA quantification of IL30 (IL27p28) in supernatant from BMDM cultured with PBS, IFNy, B-
glucan and BIl. Frequencies of (E) IFNy+ or TNF+, (F) IFNy+TNF+ CD8* T cells, and (G)
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Granzyme B MFI of CD8" T cells cocultured with M® pretreated with PBS or Bl in the presence
of alL27 antibody or control IgG. (H) Representative TUNEL staining in B-glucan- or Bl-induced
clots. (I) FACS quantification TUNEL MFI in GFP+ KPCA Cells. Student’s t test and One-way
ANOVA were used. *p<0.05; **p<0.01; ***p<0.001; ****p<0.0001. Error bars are standard errors
of the mean.
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