Target

Target

Host

Application - - . Clone Conjugation Dose Vendor Catalog #
antigen/cell species species
Rat IgG1
isotype N/A Rat HRPN Unconj 0.5mg BioXCell BEO0Q88
control
Rat IgG2A
isotype N/A Rat 2A3 Unconj 0.1mg Bioxcell BE0089
control
CcD40 Mouse Rat FGk45 Unconj 0.1mg BioXCell BE0016-2
1 mg for first
CSF1R Mouse Rat AFS98 Unconj dose, then BioXCell BEO213
0.5mg
F4/80" 10 ul/g of
N/A N/A N/A Unconj Liposoma C-010
In vivo myeloid cells weight
0.5mg first
dose, then
Ly6C Mouse Rat Monts-1 Unconj 0.2mg BioXCell BE0203
0.5mg first
dose, then
Ly6G Mouse Rat 1A8 Unconj 0.2mg BioXCell BP0075-1
IL-6R Mouse Rat 15A7 Unconj 0.2 mg BioXCell BEO0047
IFN-y Rat H22 Unconj 0.5mg BioXCell BE0312
TNF-o Mouse Rat XT3.11 Unconj 0.2mg BioXCell BEO058
Gr-1 Mouse Rat RB6-8C5 Unconj 0.5mg BioXCell BEOO75
PD-1 Mouse Rat RMP1-14| Unconj 0.2mg BioXCell BE0146
CTLA-4 Mouse Rat XMG1.2 Unconj 0.2mg BioXCell BE0164

Supplementary Table 1 | Antibodies used in vivo. N/A, not applicable; Unconj, unconjugated.




Application Target Targ_et Hos} Clone Conjugation Dilution Vendor Catalog #
antigen/cell species species
CD45 | Mouse | Rat | 30-F11 | FITC 1100 |o BD 553080
losclences
CcD19 Mouse Rat 5D5 PE-Cy7 1:100 Biolegend 115520
CD3e Mouse | Hamster [145-2C11 PerCP 1:200 . B.D 551163
Biosciences
CD4 Mouse Rat RM4-5 APC 1:100 eBioscience| 17-0042-82
FCM CD8b | Mouse | Rat YT;Q’ 1756' FITC 1:100 | Biolegend | 126606
CD44 Mouse Rat IM7 PE 1:100 eBioscience| 12-0441-82
CD62L Mouse Rat MEL-14 | APC-Cy7 1:100 Invitrogen A15409
PD1 Mouse Rat RMP1-30, PE-Cy7 1:100 Biolegend 109110
Ki-67 Mouse Rat 16A8 | Pacific Blue 1:100 Biolegend 652422
Dead Cells | Mouse N/A N/A Aqua 1:600 Fisher 34966
Tnf Mouse N/A N/A Unconj No dilution ACDBIo 311089
RNA ISH Ppib é\noﬁfe N/A N/A Unconj No dilution ACDBio 313919
dapB Sﬁg'm‘if N/A N/A Unconj | Nodilution | ACDBio | 312038

Supplementary Table 2 | Antibodies and probes used in flow cytometry and RNA ISH.
FCM, flow cytometry; ISH, in situ hybridization; N/A, not applicable; Unconj, unconjugated.




Application

Automated
IHC

. Target Host . . o
Target antigen species species Clone Conjugation Dilution Vendor Catalog #
Ly6G Mouse Rat 1A8 Unconj 1:100 BioXCell BE0075-1
MPO Mouse Rabbit | Polyclonal Unconj 1:25 Abcam Ab9535
F4/80 | Mouse | Rabbit | D2S9R Unconj 1:250 cell 700765
Signaling
Primary | osTAT1 | Mouse | Rabbit 58D6 Unconj 1:100 cell 9167S
Signaling
PSTAT3 | Mouse | Rabbit | D3A7 Unconij 1:100 Cell 9145L
Signaling
pNF-kBp65| Mouse Rabbit | Polyclonal Unconj 1:100 Abcam Ab194726
1gG Rat Goat Polyclonal HRP No dilution | Ventana 760-4457
Secondary [o[€] Rabbit Goat Polyclonal HQ No dilution | Ventana 760-4815
HQ N/A N/A N/A HRP No dilution | Ventana 760-4820

Supplementary Table 3 | Antibodies used in automated IHC. HRP, horseradish peroxidase; HQ,
OptiView HQ Universal Linker; IHC, immunohistochemistry; N/A, not applicable; Unconj,
unconjugated.




Chromagen Application used Vendor Catalog #
DAB (brown) RNA ISH Ventana 760-225
DAB (brown) Automated IHC Ventana 760-225

Supplementary Table 4 | Chromogens used in experiments. DAB, 3,3’-diaminobenzidine,

IHC, immunohistochemistry; ISH, in situ hybridization.



Gene

Mmp2

Left Primer Sequence
ACCCAGATGTGGCCAACTAC

Right Primer Sequence
AAAGCATCATCCACGGTTTC

Mmp3

TGGAGATGCTCACTTTGACG

AGCCTTGGCTGAGTGGTAGA

Mmp7

CGGAGATGCTCACTTTGACA

ACCGGGAACAGAAGAGTGAC

Mmp8

CTTTCAACCAGGCCAAGGTA

GAGCAGCCACGAGAAATAGG

Mmp9

AGACGACATAGACGGCATCC

TGGGACACATAGTGGGAGGT

Mmp10

CAGTTGGAGaACACGGAGACT

TGTCCATTTCTCATCATCATCG

Mmp11

GACGCTGGGAGAAGACAGAC

GTGGGGTCACTTCACTCCATA

Mmp12

GCTGTCACAACAGTGGGAGA

ATACCAGATGGGATGCTTGG

Mmp13

TGGACCTTCTGGTCTTCTGG

TGGGCAGCAACAATAAACAA

Mmp14

CCAGTGGATGGACACAGAGA

AGAGGGCCGAGAGGTAGTTC

Mmp15

CAGGAAAGGCATGGAACAAT

ACCAATGGTGTGACCTGCTC

Timp1

GCATCTGGCATCCTCTTGTT

TGGGGAACCCATGAATTTAG

Timp2

AAGCAGTGAGCGAGAAGGAG

GGGGGCCGTGTAGATAAACT

Timp3

GTGGGAAAGAAGCTGGTGAA

AGAGGCTTCCGTGTGAATGT

Supplementary Table 5 | Primer sequences




Supplementary Figure 1

Control

aCD40

A

B
100001 e Control , aCD40 (d2) a.CD40 (d4
~ 6000 . B g g :
S 40001 %
< 10007
('7) .J._.
< 500,
@ Y YR 'g
ol
3
L LSS
F S F
&
C
F4/80 &

Heart Lung Kidney Pancreas Small Bowel*
T - s n 3 ® E

Supplementary Figure 1. Systemic CD40 activation induces hepatotoxicity. Mice were treated with
gemcitabine (Gem) and aCD40 (FGK45) as in Figure 1D. (A) AST serum levels were detected on the day of
analysis (shown in parentheses) Data shown are mean +/- SD. Significance was determined by ordinary one-way
ANOVA with Dunnett's multiple comparisons test. Red line indicates upper range of 95% confidence interval for
normal serum level of AST derived from all experiments in the manuscript. (B-C) Representative images of (B)
H&E or (C) F4/80 stained tissues from mice treated as indicated. Day of analysis is shown in parentheses. Dashed
lines indicate necrotic lesions in livers. In (B), scale bars = 200um (top row) and 50um (bottom row). In (C), scale
bars = 300uM (top row) or 60um (bottom row). (D) Representative images of H&E stained tissues collected at 2
days after control or aCD40 treatment. *, image of small bowel was collected at 1 day after «CD40. Scale bars =
50um. Data are representative of >1 experimental replicates.



Supplementary Figure 2
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Supplementary Figure 2. The timing of chemotherapy sequencing with anti-CD40 impacts development
of hepatotoxicity. Mice were treated with gemcitabine (Gem) and aCD40 (FGK45) as in Figure 1H or 1L. (A)
AST serum levels. Data shown are mean +/- SD. In the left panel, serum AST is measured on day 2 after
receiving aCD40; and in the right panel, serum AST is measured on day 2 after receiving gemcitabine. Red lines
indicate upper range of 95% confidence interval for normal serum level of AST derived from all experiments in
the manuscript. Significance was determined by Brown-Forsythe and Welch ANOVA tests with Dunnet's T3
multiple comparisons test (B) Representative images of H&E stained tissues from mice treated as indicated. Day
of analysis is shown in parentheses. Dashed lines indicate necrotic lesions in livers. Scale bars = 200um (top
row) or 50um (bottom row). (C) Mouse weight measured pre- and post-treatment at indicated day (shown in
parentheses). Paired t tests were performed. (D) Mice were treated as indicated with analysis performed at time
(shown in parentheses) after treatment. Hepatic steatosis was scored as 0, none; 1, minimal; 2, moderate, and 3,
severe. Scale bars = 50um. Kruskal-Wallis with Dunn's multiple comparisons test was performed. (E) C57BI/6
mice (n=5 per group) were treated with FGK45 (aCD40), gemcitabine (Gem; G), or nab-paclitaxel (nP). (F)
Mouse weight pre- and post- treatment. Paired t tests were performed. *, p<0.05, **, p<0.01.



Supplementary Figure 3

A

Supplementary Figure 3. Systemic CD40 activation upregulates immune signaling genes in the liver. (A) Heat
map generated from normalized FPKM values obtained from QuantSeq 3' mRNA sequencing of bulk liver tissue
collected from wild-type mice at 48 hours after treatment with the CD40 agonist FGK45 (compared to control). Shown
are 5,464 differentially expressed genes (DEGS) detected in aCD40-treated mice (FGK, n = 3) compared to control mice
(Ctrl, n = 6). (B) Enriched biological processes for genes with >32-fold increased expression in livers from aCD40-
treated mice. (C) Mice were treated as in Figure 2C. Shown are representative images of livers stained for F4/80, Ly6G,
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or MPO. Scale bars = 100um. Data shown are 1 experimental replicate.
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Supplementary Figure 4. Myeloid cells accumulate in the liver but are not required for chemoimmunotherapy-
induced hepatotoxicity. (A) Study design for B-E. Mice were subcutaneously injected with 5e5 7940B cells (PDAC) or
PBS treated as indicated. n=5-6 mice/group, 1 experimental replicate (tumor bearing) and 2-3 experimental replicates
(non-tumor bearing). (B) Quantification and (C) Representative H&E images of necrotic lesions (indicated by dashed
lines) in the liver. Scale bars=100um. Kruskal-Wallis with Dunn's multiple comparisons tests were performed. (D) Mouse
weight measured pre- and post-treatment on day 2. Paired t tests were performed. (E) AST (left) and ALT (right) serum
levels detected at necropsy on day 2. Brown-Forsythe and Welch ANOVA tests with Dunnet's T3 multiple comparisons
tests were performed. (F-1) Mice were treated as in Figure 2D. (F) Livers were formalin fixed and paraffin embedded
and stained for F4/80 (brown). Scale bar=200um. (G) Quantification of the area of F4/80* cells by Visiopharm software.
Left: total F4/80* staining. Ordinary one-way ANOVA with Dunnett's multiple comparisons test was performed. Right:
F4/80* clusters (>900um?). Kruskal-Wallis with Dunn's multiple comparisons test was performed. (H) AST serum levels
2 days after gemcitabine treatment. Kruskal-Wallis with Dunn's multiple comparisons test was performed. G-H) n=1
experimental replicate. E, H) red line indicates upper range of 95% confidence interval for normal serum level of AST
derived from all experiments in the manuscript. (I) Mouse weight pre- and post-treatment on day 2. Paired t tests were
performed. Experimental replicates: n=4 (control, aCD40->Gem, and oCD40->Gem+aCSFR); n=2
(CD40>Gem+CEL and aCD40>Gem+aLy6C); n=1 (aCD40>Gem+alLy6G). (J-K) AST or ALT serum levels as a
function of percent weight loss from all experimental groups treated with or without FGK45 at 4 days before necropsy.
Some mice received gemcitabine, neutralizing antibodies, or myeloid depleting agents. Spearman correlation analysis
was performed. p<0.0001 For B, E, H, comparisons to control and aCD40->Gem are shown. All error bars shown
represent mean +/- SD.
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Supplementary Figure 5. Anti-CD40 induced changes in liver MMPs are dispensable for hepatoxicity. (A) RNA
was extracted from bulk liver tissue collected from mice treated with control or FGK45 (aCD40) at 2 days post
treatment. n=3-6 mice per group. Gene expression is shown as fragments per kilobase of transcript per million mapped
reads (FPKM) detected using QuantSeq 3' mRNA sequencing. Mann Whitney tests were performed. (B) Relative
transcript expression of MMPs and TIMPs detected in livers of mice at 1, 2, and 5 days post treatment with aCD40
compared to control (Ctrl). n=10 mice per group. Ordinary one way ANOVA with Dunnett's multiple comparisons tests
were performed. For A-B, data shown are mean+/-SD. (C) Study schema for D. Mice (n=5/group) were treated with
oCD40 and gemcitabine (Gem) as indicated. An MMP inhibitor (iMMP) was administered on days 0-2. iIMMP1
(Actinonin, a broad spectrum MMP inhibitor) and IMMP2 (Way-170523, a selective inhibitor of MMP-13). (D) Mouse
weight over time. Data shown are mean+/-SEM. Ordinary one way ANOVA with Dunnett's multiple comparisons test
was performed on weight at Day 4. n=1 experimental replicate.
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Supplementary Figure 6. CD40 agonist induces activation of IL-6, TNF, and IFN-y signaling
pathways in the liver. (A) TNF serum levels in patients (described in Figure 1A) after anti-CD40
treatment. Paired t tests were performed compared to baseline. *, p<0.05 (B-D) RNA was extracted from
bulk liver tissue collected from mice at day 2 after treatment with control or FGK45 (aCD40). n=3-6 mice
per group; 1 experimental replicate. Gene set enrichment analysis (GSEA) was performed. (B) Gene sets
enriched with an FDR q value <0.25. (C) GSEA enrichment plots for indicated gene sets. (D) Heatmap
of positively enriched genes in indicated gene sets. (E) Representative images showing detection of
phosphorylated (p)STAT1, pSTAT3, and pNF-kBp65 by immunohistochemistry in liver tissues collected 2
days after treatment with oCD40 compared to control. Scale bars=100um. n=8 mice/group; 1
experimental replicate. For F-H, mice were treated as described in Figure 3C. (F) Representative H&E
images of necrotic lesions detected in the liver. Dashed lines indicate necrotic lesions. Scale bars = 60um.
(G) Mouse weight over time. Ordinary one-way ANOVA with Dunnett's multiple comparisons test was
performed on weight at day 4. Comparisons to control and aCD40->Gem are shown. Data shown are
mean+/-SEM. (H) AST serum levels at necropsy. Red line indicates upper range of 95% confidence
interval for normal serum level of AST derived from all experiments in the manuscript. Data shown are
mean+/-SD. Data for F-H are representative of n=2 experimental replicates. (I) Mice were treated with
PBS or anti-Ly6G, anti-Grl, anti-IFN-y, or anti-TNF on Day -1. On Day 0, mice received anti-CD40 or
isotype control, and anti-Grl. Serum was collected at 18 hours later and analyzed by cytometric bead
array for TNF. n=1 experimental replicate. H, 1) Kruskal-Wallis with Dunn's multiple comparisons tests
were performed. Comparisons between to control and aCD40 are shown..



Supplementary Figure 7
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Supplementary Figure 7. TNF is dispensable for treatment efficacy mediated by CD40-based

chemoimmunotherapy. Mice were treated as described in Figure 4. (A) Swimmer plot showing survival of individual
mice in the indicated treatment groups. X, death from toxicity; C, censored; Arrows, indicate ongoing survival and
cure. All other mice were euthanized for tumor size. (B) Individual mouse tumor growth over time. Data are
representative of n=2 experimental replicates.



