bioRxiv pre, iﬁoi: https-4doi.org/10.11Q1/2024.06.25.600597; this version posted June 29, 2024. The copyright holder for this preprint
Suppkm@{sﬁé)[: ata/ dgil\d%\es the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made

available under aCC-BY-ND 4.0 International license.

C.
A- 500ug B-glucan i.p. B. 500ug B-glucan i.p.
_ - 1-week Lavage
3x10° Luc-GFP-ID8 i.p. Lo sor ok 1x10° Luc-GFP-KPCA N _gerdyor
m\.—;o,—.{ ip \,—; =
[ o o '
f pays y Day42  post-mortem f Day7 y Day2l  post-mortem 1
@ analysis /s @ ‘ / analysis
o
‘ L“’f'i"esfe"‘e | > | Luminescence G"’L
Day 0 imaging Day 0 & Day 14 imaging E
vis 2 et ; I o q
n\.-ﬁ_a"/-?" E
500ug B-glucani.p. T n o
CD45-PE
E F B-glucan Ascites Volume
. KPCA cell numbers in the omentum' *
. 1 week after tumor seeding (FACS)
Q
o 9 6x104 % %k k%
2 < £
S 3
5 L ___J
& ax1044
£
30 3 *
&\ 5 9 © 2x104-] -
X < o
bS] =
¥y -
' gt S kS =
0_
& &
PP PBS B-glucan



https://doi.org/10.1101/2024.06.25.600597
http://creativecommons.org/licenses/by-nd/4.0/

Suppk bioRxiv ;%rgl;% i hittpse d0| or%_/‘é)sl]t.

A.

8-10 weeks
C57bl/6)

2x10° GFP-KPCAi.p.

&

)

‘ Imaging
Hour 0 Collect

f peritoneal lavage

and omentum
I

S8l of

Hour 5
FACS
&

o
500ug B-glucan i.p.

H. Omentum KPCA
4%x104-
J.
£
2 3x104-
c
Q
£
O 2x104
£
E -3
T 1%104-
o
0_
QQ;b o,bo o’°°
& &
& &
&
»
&
: *
T
% % %k
| —
5105+ * %k %k ns
] °
« §4x1o5—
<5 L
O 5 3x10°
x 2
T S 2x1054
I9 E LN ]
; 1%105- o
o_
B-glucan _ 4 4+ 4+ 4
cLL = - t+ -+
syk"T  sykMer

/2024.06.25.600597; this version posted June 29, 2024. The copyright holder for this preprint
Aauthor/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-ND 4.0 International license.

ID8
B. C. PBS B-glucan
5
O 5x10 5 | Cancer cen 5 | Cancer cet
o)) » j 613 9% oos
S 4x105 ]
©
-l w0t 104
£ 3x105 al i 3
# 2 e
% 9 o w0 0 o
ST 2x10% 3 |
Q ¥ 0 4
T 1%105- ]
E 10?4 w?d
; ﬂlk IO‘UK IS:IK ZOIOK :S:Ih ; SGIK IDTGK I5'0K N{IK '.‘5'0#(
PBS B-glucan FSC-A g
E. KPCA G. PRM¢
KPCA TUNEL * Kk
—
5%105— % %k * * o
° . 1500 RIS
& 4x105- | g .
H ; ° . == E
T S 3x105- e "1
3 _ c
- £ 1000 ®e
£ 8 2x10°- 8=
g . o 8 5x105-
& 1x105+ 5 H
= o
'—
500- ; 0-
PBS B-glucan P & \S"
3 q\o )
Q’ oo,b(‘
S
<

Peritoneal Resident
Macrophage

@O
"@
Milky Spot 'k@

N
Neutrophll

RS
9 >
5 J
S 2
2

NETosis

Macrophage
Clotting



https://doi.org/10.1101/2024.06.25.600597
http://creativecommons.org/licenses/by-nd/4.0/

Suppk bioRxiv %rg[:m i httpss d0| or

/2024.06.25.600597; this version posted June 29, 2024. The copyright holder for this preprint
Aauthor/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-ND 4.0 International license.

Glitss:

) KPCA cell # in the omentum ) Omentum Weight KPCA number
(in vitro)
1.5%106 __ 800+ *k 5
(=] 97
*%k
E N 5
= 600 .S 2 .
%1064 ¢ < = € .
® D 2 1.0+
3 = 400 . =
o £ ¢
5%10° - 2 2 0.5
S 200 K
E [
o 4
0- 0 0.0-
o 3\ D S\
& x«\k Qe% \Q‘\* & x\é\
& & 3
9\0 oo'b Qo
< & &
500pg B-glucan
+/- ZOp.gIFNy
1x106 KPCA i.p. qo o]
69' 7 days *8 days * 14 days y * 21 days
L | | .
8-10wk ‘ | [ Euthanize
0 days y
C57bl/6) Y - <~ * 10 days 15 days
500ug pB-gluca oL
+/- 20pg IFNYy * IVIS Image
E. 8 Day Luminescence 10 Day Luminescence 14 Day Luminescence 21 Day Luminescence
2.5%10"1 = 2.5%10" 2.5%10%1 2.5%10""
2%1011 4 2x1011 2%10" 2x1011
8 g $ " * g
k%
E 1.5%1011 § 1.5%1011- £ 1.5%1074 § 1.5%10"
3 1] g A =] o
e 1x1014 S 1x10"+ S 1%1014 S 1x10M
= = K= ® ¥ =
o o a - a
5x1010- ® v 5x1010-f @ v 5%1010 ﬁ E H 5x1010
L wmgm  (BMST \ "
S & N & IR N IR S SN
QQ \\)‘? \QQ O:\Q‘\ QQ »S\)‘? QQ !\*@ QQ \\)(? '\Q.é x\qe
¥ & < & &
) A oY
< ¥ ¥
F- G . Ascites Volume CDas+
KPCA . *hkk
(£ » ns %k k
a %’ A A 1.5 Y 4x107
% Kok ok E Horokk
c g 10 - é 3x107 °
3 £ 5
> £ £ 2x107
0 E 2
& * ' o A
S & & 8
sodb Q°°.v 0‘?0 \Q\;A «\;i
¥ & 5
H I < id
. . S
AST BUN Total Bilirubin Body weight at day 18 N
0.3143 0 0.1183 0.3733 ns
3000 |_|
L] L] ’ L] % o
30 2.0 S 20
_, 2000 . B . = ,
2 1000 e 0 E 10 3 10
05 @ s
0 ’ ] S\ 00 ’ 3
A
Q<b6 «é*\ & X\Qv\ QQ’% <<§\ & ’§e
o‘?& \0&(\ c?(\x \0(?0
Qe;} Q,% Q\\' VQ


https://doi.org/10.1101/2024.06.25.600597
http://creativecommons.org/licenses/by-nd/4.0/

Suppk bioRxiv ;%ré)[:mm https- d0| or%_/‘%)sl%

/2024.06.25.600597; this version posted June 29, 2024. The copyright holder for this preprint
author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made

available under aCC-BY-ND 4.0 International license.

B.

x10%

IL27_EBI3

.
o, .

g
by
tli‘

4.

X_umap501

Arginase® M Timd" M CD64* M
100 °
8 2 10
[
80 + o
< 3 $ 8
= [a] <
c 60 o S s
£ 3 5
3 40 kel c 4
E £ c
20 s £ 2
H 3
0 X B 0
‘ l112a 112b
2.54
I ]
o 2.0 23
- -
c c
S S
@ 151 1 ' @2
g | l g
a . o
: ik -
1.04 - —— 1 - i
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Identity Identity
D. E.
author_cell_type
* B.cell
‘{ » Dendritic.cell
« * Endothelial.cell N
o ?‘ « Fibroblast b
"2} * o
-3 ) pil * Mast.cell g
EI 3 ’ é _r; > * Monocyte/macrophage 2 £
| ¢ f Other
\ £ ¢ Qvarian.cancer.cell
* Plasma.cell
s Tcell
X_umap501
F. 2s
2.0 47
1.5 A 3
< [++]
S 8
; 1.0 A ; 2 4
0.5 1 1
§§$§§828§888§ §§2§§8%8§888§
EES8JDEEZ 008 E EES8JQDEEZ400€E
58680253 ¢ $3@80=2538
80 dog ] Eodggyg 28
EE2E="g X2 g

12

10

Monocytes

3000

2000

x10°

1000

2
®

o,


https://doi.org/10.1101/2024.06.25.600597
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv

Supplementatiiats Figuies:

/2024.06.25.600597; this version posted June 29, 2024. The copyright holder for this preprint
Aauthor/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-ND 4.0 International license.

A. B.
IFNy FMO IFN
CD8* frequency ¥ ¥
IFNy TNF
8- ns 100 1004
° Kk % gl
v ) i ) IFNy+ IFNy+
5 64 E 80 . g @ 0z 509
< * ) -
£ 44 o oo (8] —
= ° c 40 £ IFNy
3 £ £ TNF FMO TNF
= 27 S 20 2
2 =
0- 0- N N o
) Q ) Q Q 3 a TNF+ TNF+
L Qx\Q\; & (\X\Q‘\ < é\x« @ 012 536
2 > 00 I 1 " {
\°° \\)0 9\ r...'é.t — ]
Q.Q QQ Q s W . .
TNF
' IFN TNF
CD4* frequency 100- A\l 100+
20 2 2
ns S 80 g 80+ *
b 15 - "
. v
E ® ; ; 60+ . V.
o 8 8 °®
£ i £ £ 407
2 57 E 3 204
= =
0-! 0-
> Q 2 NS
Q® X\Q@ Q@ x«é
& &
< <
& &
< ¥
D. IL27p28 INF F. IFNY*TNF* G. GranzymeB
ns * %k
2500 IFNy * |—| ,—I
2000 154 25+ ° 20— *ok * 1500 «x% NS
- T " P
3 *kk kK 3 201 % ° .
- 1500 F 10 . - Sye |°F] ° e 157 1000}
E 3 b 157 & L I - ¢
£ 1000 o i 8 e 8 10- L .
c ° c 104 - 2 o
£ 57 £ £ . 5007
500+ E | F s EI
I I X X B
Y T T T T 0 T T T 0 T T T 0 T T T 0 T T T
P S Q\;* PBS IgG alL27 PBS IgG alL27 PBS IgG alL27 PBS IgG alL27
] € WX r—J —
g‘g 0@0" B-glucan+IFNy B-glucan+IFNy B-glucan+IFNy B-glucan+IFNy
S
S
<
H. B-glucan + IFNy I
KPCA TUNEL
%
20000
[ |
10x T
15000 J_
[
— ° | |
< 10000 T
L
[J
5000 °
40x 0 : :
N 3\
& &
S <
¥ &
o



https://doi.org/10.1101/2024.06.25.600597
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.06.25.600597; this version posted June 29, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-ND 4.0 International license.

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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