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Supplementary figure 2. Generation of human LRRC32 knock-in mice. A. The scheme of construct design.
mLrre32 indicates mouse allele. ALRRC32%' denotes human LRRC32 knock-in allele. B. PCR confirmation of
genotypes of the indicated mice. HO, homozygous. C. GARP expression on CD41" platelets from indicated
mice was detected by commercial mGARP and hGARP flow antibody. D. Binding ability between human and
mouse GARP to LAP on CD41" platelets was compared. GARP and LAP expression on CD41" platelet from
indicated mouse were detected by flow cytometry. E. and F. Toxicity study of PIIO-1. hLRRC32"' mice
(n=5/group) were injected i.p. with 200 pg mIgG1 or PIIO-1 twice per week (n=5/group) for 6 doses. Body
weight and peripheral blood platelet levels were measured.
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Supplementary figure 3. Systemic administration of PIIO-1 to AZLRRC32"*" mice increases peripheral LN

cellularity including CD8* T cells and their function. A. hLRRC32"" mice were injected i.v. with 200
pg/mouse PIIO-1 or mIgG1 every 48 hours for a total of 3 injections. Mice were sacrificed and peripheral
lymph nodes were harvested 24 hours after the 31 injection of PIIO-1. B. Absolute number of live cells from
peripheral lymph nodes. C-E. Flow cytometric analysis of peripheral lymph node examining the frequency of,
C. CD3"CDS8" T cells, D. Ki67" CD8* T cells, and E. Foxp3* regulatory T cells. F. Percentage of IFNy and
TNFa producing CD8" T cells by intracellular staining. N=3 per group, data representative of two independent
experiments. Two-tailed Student’s t test was used for statistics. Data presented as mean +/- SEM. *p<0.05,
**p<0.01.
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Supplementary figure 4. GARP expression alters CD8" T cell phenotype in the TME. A. Subcluster
analysis of tumor-infiltrating CD8" T cells in EV vs hGARP over-expressing MB-49 tumor. 1x10° MB-49-EV
or hGARP cells were injected into C57BL/6 mice s.c. and tumors were harvested on day 18. UMAP dimension
reduction of tumor-infiltrating CD8* T cells was done after staining with 33 markers and spectral flow
cytometry analysis. Shown is the data gated on live CD45*CD3*CD8" T cells, subsampled on 5000 cells per
sample. Unsupervised clustering analysis was performed using FlowSOM algorithm with an elbow method
approach for cluster number determination. B. Heatmap of A showing expression levels of indicated markers
by each cluster. Cluster difference was measured by two-tailed Student’s t test. Data presented as mean +/-
SEM. *#* p<0.001.
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Supplementary figure 5. PIIO-1 alters CD8" T cell infiltration and clustering. A. Cell density analysis of
tumor-infiltrating CD8" T cells in MB-49 tumor treated with mIgG1 or PIIO-1. 1x10° MB-49 cells were
injected s.c. on the right flank of ALRRC32% male mice. PIIO-1 or ISO was delivered (200 pg/mouse, i.p.) on
days 6 and 9. Tumors were collected on day 10 and multiplex IF analysis was performed on histology samples
of the tumors. (Leff) Histology samples were stained with CD45, CD8, SMA, DAPI. (Upper right) Shows
tumor regions defined for computational analysis. The boundary at a=1 denotes the boundary between the
stromal and the tumor region. This boundary was scaled down by a to create additional tumor regions (see
supplemental methods for further details). (Lower right) CD8" T cell density was quantified in the regions
defined in (A) for ISO and the PIIO-1 treated. PIIO-1 treatment increased CD8" T cell density in the
intermediate II region compared to ISO. B. Co-dependence of the densities of SMA™ and CD8" T cells in the
interior region defined in (A). Densities obtained from slides from different mice are shown with different
symbols. The magnitude of the negative correlation between the SMA™ and CD8" T cells in the ISO (Corr= -
0.86) decreases when the tumor is treated with PIIO-1 (Corr= -0.62). C. Core steps used in the calculation of
the two point correlation function where the density of CD8* T cells in an annular region of radius r and
thickness & corresponding to a CD8" T cell at the center is calculated (see supplemental methods for further
details). D. Variation of the two point correlation function C(r) with the distance r for the CD8" T cells in the
interior (leff) and the intermediate II (right) tumor regions for tumors in ISO and PIIO-1 treated mice. Multiple
curves in the same color show the data for C(r) obtained from different slides in different mice (ISO or PIIO-1
treated). The data shows that C(r) has larger peaks at r= 7 um for the PIIO-1 treated compared to ISO in the
intermediate II region. This indicates increased grouping of CD8" T cells within a length scale of 7 pm in the
intermediate II region when treated with PIIO-1. Cell density difference measured by Welch’s t test. Data
presented as mean +/- SEM.
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Supplementary figure 6. PIIO-1 overcomes resistance to PD-1 blockade in LLC and CMT-167
models and promotes CD8" T cell infiltration. A. Summary of number of mice in each treatment group
with uncontrolled tumors (> 115 mm” on day 17). 5x10° LLC cells were injected s.c. on the right flank of
hLRRC32" female mice, followed by treatment with ISO, PIIO-1, PD-1 or combination. Treatments were
delivered on day 8 after tumor inoculation and every 3 days thereafter for a total of 4 doses. B. Tumor
volume 18 days after s.c. injection of 1x10° CMT-167 cells. Mice were treated with 4 injections of
indicated antibody (day 8, 11, 14 and 17). C. Frequency of tumor-infiltrating CD8" T cells of day 18
CMT-167 tumors (left-representative flow plots gated on CD45" cells; right — data quantification). Data
from A is analyzed by two-tailed Fisher’s exact test. Other data is analyzed by two-tailed Student’s t test. All
data are presented as mean £ SEM. * p <0.05, **** p<0.0001.
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Supplementary figure 7. PIIO-1 attenuates canonical TGF pathway in immune cells and target Tregs
primarily in the dLN. A. 1x10° MB-49 cells were injected s.c. in the right flank of ALRRC32% male mice.
Humanized PIIO-1 (200 pg/mouse, i.p.) was administered on days 18 and 20. dLNs were collected on day 21,
then isolated and stained for intracellular pSMAD2/3 with cell linage markers (see supplemental methods for
further details), followed by flow cytometry analysis. pSMAD2/3 expression level in cells from dLN was
shown. B. Quantification of panel A. C. 1x10° MB-49 cells were injected s.c. in the right flank of hLRRC32"'
male mice. Humanized PIIO-1 (200 pg/mouse, i.p.) was administered on day 18. Tumor dLNs, tumor and
spleen were collected on day 19. Humanized PIIO-1 was detected by anti-human Fc flow antibody. Humanized
PIIO-1 and LAP co-expressed cells were gated and further analyzed for cell identity. Data was performed
using two-tailed Student’s t test and presented as mean+/-SEM. * p <0.05, ** p<0.01.
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Supplementary figure 8. Anti-CXCR3, with or without anti-GARP antibody PIIO-1 does not alter Treg
numbers in the TME. 1x10° MB-49 cells were injected s.c. in the right flank of ALRRC32"' male mice.
Humanized PIIO-1 and anti-CXCR3 antibody were administered (200 pg/mouse, i.p.) every 3 days for a total
of 4 treatments starting on day 5. Absolute number of Treg cells in the tumor was then quantified by flow
cytometry, based on live gating of TILs with the following phenotype: CD45"CD3*CD4*CD25 Foxp3™. Data

are presented as mean+/-SEM. No significant difference between groups was observed based on two-tailed
Student’s t test,.
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