Table S1. Positive and negative controls for FDAome dropout screen.
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Table S2. RSA values and rank scores for the FDAome shRNA dropout screen with PD-1 blocking antibody.

393pP 393p 393pP 393p 344P  344pP 344p 344p 344pP 344P model
veh veh aPD1.t1 aPD1.t1 veh veh aPD1.t1 aPD1.t1 aPD1.t2 aPD1.t2 condition

gene logP rank logP rank logP rank logP rank logP rank  metric
Erbb2 -2.4 30 -3.6 14 -1.5 52 -2.0 34 -3.3 12
Psmb1l -10.1 1 -8.1 2 -6.7 2 -6.4 1 -5.9 2
Rafl -9.3 3 -9.6 1 -2.0 24 -0.7 112 -0.3 161
Pik3ca -9.9 2 -5.3 6 -5.2 6 -3.6 10 -3.3 13
Plk1 -2.7 23 -4.9 7 -3.3 13 -3.3 14 -3.3 10
Weel -2.6 27 -2.7 21 -1.0 78 -0.7 108 -2.0 34
Racl -6.2 5 -6.0 4 -5.7 4 -2.0 35 -1.5 48
Mapk1 -3.4 15 -3.2 16 -1.1 74 -0.6 118 -0.4 145
Cdké -2.6 26 -1.9 39 -5.3 5 -3.8 6 -2.8 22
Mtor -4.2 10 -4.0 11 -5.1 7 -3.6 9 -3.0 17
Prked -5.1 7 -3.9 12 -1.7 41 -2.1 30 -2.9 20
Stat3 -4.9 8 -1.6 46 -4.9 8 -2.9 19 -3.2 14
Bcl2 -4.1 11 -5.9 5 -4.2 9 -5.9 3 -6.3 1
Pim1 -3.1 18 -1.3 55 -1.7 36 -2.6 21 -1.4 56
Rrm1 -2.3 33 -2.7 22 -0.8 91 -0.9 92 -2.4 26
Myc -6.6 4 -3.7 13 -4.0 10 -1.8 37 -2.7 24
Xpol -0.2 169 -2.0 36 -1.5 51 -24 25 -1.6 46
Met -3.1 17 -1.4 53 -11 73 -4.9 4 -1.0 86
Esrl -2.2 34 -3.1 17 -1.5 49 -2.3 26 -1.1 75
Mapk8 -3.9 12 -1.6 44 -2.0 25 -3.7 7 -2.8 21
Mapk7 -0.5 134 -0.6 117 -0.3 153 -0.8 106 -1.8 42
Rarg -4.3 9 -4.0 10 -3.3 14 -3.3 16 -1.0 94
Jak2 -2.9 20 -24 28 -2.6 17 -4.1 5 -3.8 7
Insr -2.9 21 -4.5 9 -2.2 22 -1.2 68 -1.2 69
Top2a -0.6 108 -0.6 124 -1.1 72 -1.5 53 -0.8 107
Psmd1 -5.8 6 -7.9 3 -6.7 3 -1.9 36 -3.5 8
Ikbke -3.7 13 -2.8 19 -0.7 101 -0.3 149 -0.8 106
Egfr -24 29 -21 31 -0.9 89 -2.6 22 -24 27
Birc5 -2.0 37 -2.5 26 -1.8 33 -11 77 -2.3 30
Blk -0.7 95 -0.7 110 -0.1 187 -1.0 90 -0.4 138
Pdgfrb -1.0 69 -1.5 47 -1.0 80 -1.6 46 -1.5 49
Src -1.5 52 -1.5 51 -1.7 39 -0.2 176 -1.6 45
Mcll -1.5 48 -0.7 101 -0.6 111 -1.7 44 -1.4 58
Prkch -0.4 150 -04 140 -04 150 -11 74 -0.8 105
Topl -24 32 =21 33 -1.7 37 -1.7 43 -3.0 18
Cdk7 -0.9 78 -0.4 139 -3.7 12 -2.9 20 -2.2 31
Cdk9 -2.0 39 -1.5 50 -0.7 107 -0.3 157 -0.2 169
Nfkb1 -1.4 55 -0.5 134 -0.1 177 -0.4 144 -0.7 112
Aurkb 2.1 36 -2.0 35 -1.5 47 -1.6 47 -1.8 41
Dot1l -1.4 54 -2.2 29 -0.7 104 -1.1 73 -0.5 126
Chek1l -1.8 41 -0.7 112 -14 55 -1.3 67 -3.9 6
Prkdc -1.1 62 -1.0 74 -1.6 42 -3.3 17 -1.2 68
Flt4 -0.9 86 -0.7 103 -1.5 48 -2.2 27 -1.0 88
Parp2 -0.4 136 -0.8 98 -0.4 148 -1.0 84 -0.5 125
Pgd -3.6 14 -1.7 42 -1.3 60 -11 76 -1.4 59

Notch1l -1.7 43 -0.4 147 -0.5 135 -0.6 125 -1.2 74
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-0.9
-2.0
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-0.3
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-0.9
-0.5
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-0.1
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-0.3
-0.6
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-0.5
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-0.2
0.0
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190
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Figure S1. 344P and 393P responses to anti-PD-1 treatment in vivo. 344P
mesenchymal cells (left) or 393P epithelial cells (right) were implanted
subcutaneously into 129/Sv wildtype mice. Once tumors reached ~200mm?,
they were treated with either IgG control or PD-1 blocking antibody. Tumor
growth was measured using calipers every 3-4 days after initiation of
treatment.
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Figure S2. Ntrkl shRNA does not demonstrate significant dropout from 393P
tumors treated with anti-PD-1 antibody. Results from FDAome shRNA dropout
screen in the 393P tumors graphed as a differential score. The RSA from the isotype
treatment condition for each gene was subtracted from the RSA from the same gene
in the anti-PD-1 treatment group as described in Figure 2A.
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Figure S3. Cell lines derived from anti-PD-1 resistant tumors maintain resistance
when re-challenged with anti-PD-1 antibody in vivo. (A) 3445Q tumors treated with
PD-1 blocking antibody were excised after PD-1 resistance (~week 6-7). Tumors were
then processed for primary cells to generate anti-PD-1 resistant lines. One of these lines,
the 3445Q) 140-Res cells, were then re-implanted subcutaneously into wildtype mice and
treated with either isotype control or anti-PD-1 antibody. Tumor growth was measured
weekly by calipers. (B) After 5 weeks, the mice from panel A were euthanized, and tumor
weights were recorded at the time of euthanasia. n =5 mice.
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Figure S4. Ntrkl expression correlates with the mesenchymal status of cells. (A) 393P cells stably expressing a doxycycline-inducible
GFP-Zeb1 or GFP control were cultured for 48 and 72hrs in media containing 2ug/ml doxycycline. RNA was extracted from these cells
to analyze both Zeb1 expression (left) and Ntrk1 expression (right) using real-time qPCR. (B) Human H441 lung cancer cells expressing
Zeb1 under a doxycycline-inducible promoter were analyzed using qPCR for expression of mesenchymal markers (Cdh2, Vim, and
Zeb1) and the epithelial marker Cdh1. Ntrkl expression (right graph) was also analyzed using qPCR in these cells. (C) Human H1299
cells expressing an inducible miR-200ab vector were assayed for EMT marker expression via qPCR with addition of doxycycline as
described in panel B. The expression of Ntrk1 in these cells was also analyzed (right).
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Figure S5. Overexpression of Ntrk3 increases cell migration, invasion, 3D growth and signaling via MAPK and AKT pathways.

(A) 393P control or Ntrk3 overexpressing cells were plated in transwell inserts to measure migration (transwell inserts without Matrigel)
or invasion (inserts with Matrigel). Exogenous NT-3 was added as indicated at a concentration of 100ng/ml. Representative images of
inserts stained with crystal violet are shown for each condition, and an average of 3 inserts per condition is graphed below. (B) 393P
Ntrk3 overexpression cells were plated as single cells on a layer of Matrigel and grown for 6 days. NT-3 was added at the time of seeding.
Representative images of structures are shown at days 3 and 6. Day 6 structure diameter was quantified using Image] and graphed to the
right. n=40-50 cells per condition. (C) 393P Ntrk3 overexpression or control cells were stimulated with NT-3 ligand for 5 and 15 minutes.
Cells were then lysed and assayed for phospho-TrkC expression and downstream signaling via Western blot.
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Figure S6. Ntrkl promotes cellular growth through MAPK signaling. (A) 3445Q) cells with Ntrk1 knockdown

or were plated at equal cell numbers on day 0, then counting every 24 hours for 3 days and compared to scrambled
control cells. Trypan blue exclusion was used to determine viable cells. (B) Cell growth was assayed in 393P Ntrk1
overexpression cells compared to empty vector control cells as described in panel A. NGF was added at a
concentration of 100ng/ml at the time of seeding. (C) 393P and 344P cells were stimulated with NGF ligand at
100ng/ml for a short time course. Cells were lysed at the indicated time point and protein analyzed via Western blot
for phospho-TrkA activation as well as downstream signaling cascades. (D) 393P empty vector control or Ntrk1
overexpression cells were plated with either DMSO control, MK2206 AKT inhibitor at TuM, or trametinib at TuM.
Additionally, NGF was added to the culture where indicated. Growth was measured using MTT assay and normalized
to DMSQO absorbance average on Day 1. (E) 393P Ntrk1 or control cells were plated with AKT or MEK inhibitors as
described in panel D. After 48 hours of treatment, Western blot analysis was performed for phospho-TrkA expression.
Phospho-ERK was used to demonstrate efficacy of trametinib whereas phospho-AKT shows efficacy of MK2206.
Cleaved caspase 3 was used as a marker of cellular death via apoptosis.
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Figure S7. T cell proliferative capacity is inhibited as a function of Ntrk1 expression through PD-L1 activity. (A) Total splenocyte

cells were labelled with a far red proliferative dye and plated with 393P cells overexpressing Ntrk1 at increasing ratios. After 4 days,

T cells were collected and analyzed for far red expression using flow cytometry, with less positive signal of the dye indicating a

greater degree of proliferation. (B) T cell proliferation when co-cultured with Ntrk1 knockdown cells was analyzed as described in

panel A. (C) 344P cells expressing either scrambled control or Ntrk1 specific ShRNA were co-cultured with total splenocytes as described
in panel B. Exogenous NGF was added to the co-culture at a concentration of 100ng/ml. (D) 393P Ntrk1 overexpression or vector control
cells were co-cultured with total splenocytes. At the time of seeding, anti-PD-L1 antibody or an IgG control antibody was added to the
co-culture at a concentration of 20ug/ml. T cell proliferation was measured using flow cytometry analysis for far red proliferation staining.
(E) 393P Ntrk3 overexpression cells or GFP control cells were co-cultured with total splenocytes at 5:1 and 10:1 ratios as described in panel
A. After 4 days, splenocytes were washed out and RNA extracted from the tumor cells. Real time qPCR analysis was then used to
examine the expression of CD274 in the tumor cells.
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Figure S8. Treatment with a Jak1/2 inhibitor blocks upregulation of Irfl and PD-L1 in
splenocyte co-culture. (A) 393P Ntrk1 and EV cells were plated alone or in co-culture with
splenocytes at a 20:1 ratio. Ruxolitinib was added to samples to inhibit Jak1/2. After 3 days,
samples for collected for RNA and qPCR was completed to analyze the expression of Irfl.
(B) A co-culture assay with 393P Ntrk1 and EV cells was completed as described in A, with
5:1 and 20:1 ratios. After 3 days of co-culture and treatment with Ruxolitinib, samples were
collected for western blot analysis of phospho-TrkA, phospho-Jakl, and PD-L1 expression.
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