Appendix

FOXF1 Promotes Tumor Vessel Normalization and Prevents Lung Cancer
Progression through FZD4
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Appendix Figure S1
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Appendix Figure S1. Increased proliferation of tumors cells in endFoxf1*- lungs. (A)
Depletion of Foxf1 in endothelial cells (endFoxf1* mice) increases proliferation of tumors
cells in orthotopic LLC mouse models of lung cancer, shown by immunostaining for BrDU
(red). Nuclei are counterstained with Hoechst 33342. Number of BrDU™ cells are counted
in 5 random fields and presented as mean + SEM. (N = 4-6 mice per group). **P =0.0067.
(B) Immunostaining shows increased number of pH3-positive (green) cells within LLC
tumors of endFoxfl*- lungs compared to controls. Nuclei were counterstained with
Hoechst 33342. Number of pH3* cells were counted in 5 random fields and presented as
mean = SEM. (N = 3 mice per group). ***P <0.001. (C) H&E stained images of mediastinal
lymph node metastases found in control and endFoxf1+/- mice. (N = 8-11 mice per group).
(D) Depletion of Foxfl in endothelial cells increases size of lung tumors in urethane-
induced mouse model of lung cancer, shown using H&E staining. (E) Higher proliferation
of tumor cells in urethane-treated endFoxf1*- mice is shown by increased number of Ki-
67" cells (red) as compared to control mice. Scale bars: 100um. Data information: Data
represent different numbers (N) of biological replicates. The data with error bars are
shown as mean + SEM. Statistical analysis was performed using the two-tailed unpaired-

sample Student t test. Source data are available online for this figure.



Appendix Figure S2
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Appendix Figure S2. Proliferation of endFoxfl*- in LLC lung tumors.
Immunostaining shows no significant differences in the percentage of Ki-67-positive (red)
endothelial cells (green) within LLC tumors of endFoxf1*- lungs compared to controls.
Nuclei were counterstained with DAPI. (N = 13-15 mice per group). Scale bar = 75um.

Data information: Data represent different numbers (N) of biological replicates.
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Appendix Figure S3. Nanoparticle delivery of Fzd4 improved the expression of

Claudin-5 and VE-cadherin in TEC. (A) Decreased Claudin-5 and Cdh5 mRNA levels
were found in TECs compared to NECs. scRNAseq analysis was done using lung

endothelial cells from scRNA-seq dataset (Goveia et al., 2020). Boxplots show median,



Q1 and Q3 quatrtiles and whiskers up to 1.5x interquartile range. (B) RNAscope results
showed decreased Claudin-5 (green) and VE-cadherin (red) transcripts in endFoxf1*"
TECs compared to control TECs (left and middle panels). Treatment with nano-Fzd4
increased Claudin-5 and VE-cadherin in endFoxf1*- TECs (right panel). Nuclei were
counterstained with DAPI (blue). Bar = 20um. (C) Claudin-5 and VE-cadherin positive
cells were counted in 5-10 random fields per tumor and presented as mean + SD (n= 4-
5 samples per group). Relative Claudin-5 and VE-cadherin intensity were quantified
using Nikon NIE CIC Analysis Elements software. Data information: Data represent
different numbers (N) of biological replicates. The data with error bars are shown as
mean = SEM. *P <0.05, ***P <0.001, as determined using the Wilcoxon rank-sum test
(A), or One-way ANOVA followed by Tukey's post hoc test (C). Source data are

available online for this figure.



Appendix Table S1. NSCLC patient samples

Tissue of origin | Case Diaghosis Tumor grade | TNM

Lung Adenocarcinoma G2 pT2b NO Mx
Lung Adenocarcinoma G2 pT1c NO Mx
Lung Adenocarcinoma G2 pT2a NO Mx
Lung Adenocarcinoma G3 pT1lb NO Mx
Lung Adenocarcinoma G2 pT2a N2 Mx
Lung Adenocarcinoma G2 pT1b NO MX
Lung Adenocarcinoma Gl pT1lb NO MX
Lung Adenocarcinoma G2 pT2a NO MX
Lung Adenocarcinoma G3 pT2b NO MX
Lung Adenocarcinoma Gl pT1lb NO Mx
Lung Adenocarcinoma G2 pTla Nx Mx
Lung Squamous Cell Carcinoma| G3 pT3 NO Mx
Lung Squamous Cell Carcinoma| G2 pT2a N1 Mx
Lung Squamous Cell Carcinoma| G2 pT1lc NO Mx
Lung Squamous Cell Carcinoma| G2 pTla NO MX
Lung Squamous Cell Carcinoma| G1 pT2a NO MX
Lung Sqguamous Cell Carcinoma| G3 pT2b NO MX
Lung Squamous Cell Carcinoma| G3 pT3 N1 MX




Appendix Table S2. Antibodies for immunofluorescence

Antibody Supplier Catalog # Dilution
FOXF1 RnD Systems AF4798 1:100
CD31 Abcam AB28364 1:200
CD31 RnD Systems AF3628 1:200
SOX17 Seven Hills GP951 1:200
NG2 Millipore AB5320 1:100
COL IV Abcam AB19808 1:100
HP-1 HPI HP1-Mabl 1:50
CD8 Thermo PA5-81344 1:200
B-CATENIN Cell Signaling Technology| CST9582 1:100
FZD1 R&D MAB11201 1:100
BrDU DSHB AB_2314035 1:50
pH3 Santa Cruz SC374669 1:200
Ki-67 Abcam AB16667 1:200




Appendix Table S3. Primers used in this study

Mouse Tagman Primers for gRT-PCR

Actb MmO00607939 sl

Foxfl MmO00487497_m1
AXin2 MmO01265783_m1
Fzd4 MmO00433382_m1
Axinl MmO01299062_g1

Ccndl Mm00432359 m1
Pecaml MmO01242576_m1
Lefl MmO00550265_m1

Human Tagman Primers for gRT-PCR

FOXF1 Hs00230962_m1
ACTB Hs99999903_m1
FZD1 Hs00268943_s1

AXIN1 Hs00394718_m1
AXIN2 Hs00610344_m1
CCND1 Hs00277039_m1
LEF1 Hs00212390_m1

Genotyping primers for TetO7-HA-mFoxf1'9’*

Forward

5-TTG GCT GGC AAC GTG GAC G -3

Reverse

5’- TCA CAT CACACACGG CTT GATG
-3




Appendix Table S4. Clinical chemistry of the nanoparticle treated and control
mice

Liver Function Unit  Control Nanoparticle P Significance
Value

Total Protein gdL 4.77 £0.26 5.03 +0.09 0.2476 ns
9

Albumin g/dL 2.37+0.04 2.40 +0.08 0.6433 ns
3

Globulins gdL 2.40+0.22 2.63+0.05 0.2098 ns
8

ALP U/L 87.00+4.55 85.67+6.55 0.8246 ns
4

Total Bilirubin mg/dL 0.23+0.05 0.17 £0.05 0.2302 ns

GGT U/L 2.00+£0.812 2.00 +0.00 1 ns

ALT U/L 33.33+6.94 27.00+2.16  0.2855 ns
6

Kidney

Function

Creatinine mg/dL 0.10 + 1.00 0.10+1.00 1 ns

BUN mg/dL 21.47 £+0.54 20.5+1.03 0.3216 ns
5

Other

Glucose mg/dL 238.33 +£5.25 239.33+7.26 0.9141 ns
4

Phosphorus mg/dL 7.63+0.33 7.83+0.34 0.5826 ns
4

163.00 + 201.67

Cholesterol mg/dL 14.76 12.12 0.0759 ns
3

Calcium mg/dL 10.10 £0.08 9.97 +0.09 0.2051 ns
1




Appendix Table S5. Hematology indices of the nanoparticle treated and control

mice
Leukocytes Unit Control Nanoparticle P Value Significance
WBC KL 2.79+0.39 237+041 0.5352799 ns
Neutrophil KL 052+024 0.45%0.03 0.795002?1 ns
Lymphocytes K/uL 2.01+0.02 1.66%0.31 0.376884% ns
Monocytes K/juL 0.17+0.06 0.23+0.06 0.552786?1 ns
Eosinophils  K/uL 0.08+0.06 0.03+0.01 0.4974810 ns
0.015+ ?
Basophils K/uL 0.015 0.005 + 0.005 0.591751]7- ns
Neutrophil % 17.72+6.02 19.19+2.36  0.8406455 ns
Lymphocytes % 73.40£9.47 69.91 +0.95 0.7490093 ns
Monocytes % 5.76 +1.38 9.58 +1.02 0.154943; ns
Eosinophils % 265+1.71 1.16+0.30 0.481195]7. ns
Basophils % 0.48+0.38 0.16 +0.09 0.4998582 ns
Erythrocytes ’
RBC M/uL 8.70+0.48 8.71+0.36 0.9880766 ns
Hb g/dL 13.30+0.80 12.55+0.75 0.564622;1 ns
HCT % 64.50 +3.40 62.35+4.35 0.7345222 ns
MCV fL 74.15+0.15 71.55+ 2.05 0.3333333 ns
MCH pg 15.30+0.10 14.40+0.30 0.1044662 ns
MCHC g/dL 20.65+0.15 20.10+0.20 0.1588083 ns
RDW % 17.60+0.20 18.55%0.15 0.062799? ns
Thrombocyt i
es 608.50 + 999.50 +
PLT K/uL 52.50 314.50 0.3448798 ns
MPV fL 6.05+045 6.60+0.20 0.3802202 ns
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