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Supplementary Figure 1: CLCF1-CNTFR downstream signaling pathways. (a) 

Representative cropped western blot of H23 treated with serum, CLCF1, eCNTFR-Fc, 

CLCF1 + eCNTFR-Fc, or eCNTFR-Fc + serum after 24 h serum starvation (n = 2 

independent experiments with similar results). (b) Representative cropped western blot 

of A549 and H23 treated with serum, CLCF1, eCNTFR-Fc, CLCF1 + eCNTFR-Fc, or 

eCNTFR-Fc + serum after 24 h serum starvation (n = 2 independent experiments with 

similar results). 
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Supplementary Figure 2: eCNTFR-Fc decreases tumor growth in xenograft and PDTX 

models containing a KRAS or EGFR mutation. (a) Tumor volume quantification of H23 

xenografts (n = 16 biologically independent samples). *** P < 0.001 using two-way 

analysis of variance (ANOVA) and Dunnett’s multiple comparison test (DCMT). Data 

represented as mean ± S.E.M. (b) Tumor volume quantification of final time point of H23 

xenografts. Whiskers identify the maximum and minimum values; boxes indicate the 75th 

and 25th percentile and the line the median. (c) Waterfall plot showing tumor percent 

change from baseline for H23 xenografts. (d) Representative images of H23 xenograft 

tumors (n = 16 biologically independent samples). Scale bars, 10 mm. (e) 

Representative H&E staining and IHC for phospho-histone H3 (PH3) and cleaved 

caspase-3 (CC3) from H23 xenografts. Scale bars, 50 µm. (f) Quantification of PH3- and 

CC3-positive foci (n = 16 biologically independent samples with 10 technical replicates 

per group). *** P < 0.001 using one-way ANOVA and DCMT. Data are represented as 

mean ± S.E.M. (g) Representative IHC for phospho-ERK (P-ERK) and Phospho-S6RP 

(P-S6) in H23 xenografts (n = 3 independent experiments with similar results). (h) 

Waterfall plot showing tumor percent change from baseline for PDTX 727 model. (i) 

Tumor volume quantification of PDTXs [PDTX911 (n = 4), PDTX709 (PBS: n = 7 and 

eCNTFR-Fc: n = 8), PDTX131 (n = 10), and TP40 (n = 4)  biologically 

independent samples]. *** P < 0.001 using using one-way ANOVA and DCMT. Data 

represented as mean ± S.E.M. (j) Representative cropped western blot of PDTX727 

xenografts (n = 2 independent experiments with similar results). (k) Quantification of 

western blot (n = 2 independent experiments with similar results). One-way ANOVA and 

DMCT. Data represented as mean ± S.E.M. 
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Supplementary Figure 3: Signaling changes mediated in a time-dependent manner by 

ERK and STAT3 in vivo. (a) Quantification of P-ERK data in A549 xenografts presented 

in Fig. 5l (n = 3 independent experiments with 10 technical replicates per group). *** P < 

0.001 using one-way analysis of variance (ANOVA) and Dunnett’s multiple comparison 

test (DMCT). Data represented as mean ± S.E.M. (b) Quantification of P-ERK data in 

PDTX727 presented in Fig. 5m. (n = 3 independent experiments with 10 technical 

replicates per group). *** P < 0.001 using two-tailed unpaired Student’s t-test. Data 

represented as mean ± S.E.M. (c) Representative IHC for phospho-STAT3 (P-STAT3). 

(d) Quantification of this P-STAT3 data in A549 xenografts (n = 3 independent 

experiments with 10 technical replicates per group). One-way ANOVA and DMCT. Data 

represented as mean ± S.E.M. (e) Representative IHC for P-STAT3 data in PDTX727. (f) 

Quantification of P-STAT3 data (n = 3 independent experiments with 10 technical 

replicates per group). *** P < 0.001 using two-tailed unpaired Student’s t-test. Data 

represented as mean ± S.E.M. (g) Representative IHC for P-ERK and P-STAT3 in A549 

xenografts treated with eCNTFR-Fc (10 mg/kg) and harvested at time points shown. (h) 

Quantification of P-ERK and P-STAT3 data (n = 2 independent experiments with 10 

technical replicates per group). *** P < 0.001 using one-way ANOVA and DMCT. Data 

represented as mean ± S.E.M. (i) Representative IHC for phospho-histone H3 (PH3) and 

cleaved caspase-3 (CC3) in A549 xenografts treated with eCNTFR-Fc (10 mg/kg) and 

harvested at time points shown. (j) Quantification of PH3 and CC3 data (n = 2 

independent experiments with 10 technical replicates per group). *** P < 0.001 using one-

way ANOVA and DMCT. Data represented as mean ± S.E.M. (k) Representative IHC for 

PH3 and CC3 in PDTX727 treated with eCNTFR-Fc (10 mg/kg) and harvested at time 



points shown. (l) Quantification of PH3 and CC3 data (n = 2 independent experiments 

with 10 technical replicates per group). One-way ANOVA and DMCT. Data represented 

as mean ± S.E.M. Scale bars, 50 µm. 
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Supplementary Figure 4: eCNTFR-Fc produces no observable adverse effects in 

PDTXs and GEMMs. Histologic sections and H&E staining of liver (a), kidney (b), left 

ventricle of the heart (c), retina (d), and proximal tibia (e) from a mouse that received the 

highest dose of CNTFR (10 mg/kg) for four weeks [n = 2 independent experiments (n = 3 

mice per group) with similar results]. (f) Mouse weights following treatment course for 

PDTX911 and PDTX131 [PDTX911 (n = 2) and PDTX131 (n = 5) biologically independent 

samples]. (g) Mouse weights following treatment course for PDTX709 (n = 4 biologically 

independent samples). Two-way analysis of variance (ANOVA) and Dunnett’s multiple 

comparison test (DMCT). Data represented as mean ± S.E.M. (h) Endpoint mouse 

weights for KrasG12D/Trp53f/f mice treated 3 times per week with PBS, eCNTFR-Fc (10 

mg/kg), or Cisplatin (7 mg/kg) for 4 weeks (Day 28) by intraperitoneal (i.p.) injection 

starting at 8 weeks post-delivery of 5 × 106 pfu of adenovirus-expressing Cre (Ad-Cre) 

(Day 0) (n = 10 biologically independent samples). *** P < 0.001 using one-way ANOVA 

and DMCT. Data represented as mean ± S.E.M.   



Kim and Marquez et al. Supplementary Figure 5
a b

c

-2 2 4 6
-0.2

0.2

0.4

0.6

0.8

CLCF1 mRNA Expression

 V
ia

bi
lit

y

r = 0.5, n = 20, P = 0.02

Table 1:

Dependent variable:

Odds Ratio (O.R.)

(6.358, 10.333)

Observations

CLCF1 8.346*

25
0.2

0.4

0.6

0.8

1.0

5 10 15
CLCF1 (pg/mL)

P
re

di
ct

ed
 P

ro
ba

bl
ity

d

P = 0.05

Normal Tumor
0

10

20

30

C
LC

F1
 (p

g/
m

L)

* P = 0.0364

Supplementary Figure 5: CLCF1 as a predictive biomarker in LUAD. (a) Scatter plot 

depicting Pearson’s correlation coefficient r (two-tailed) for CLCF1 mRNA expression 

obtained from the Cancer Cell Line Encyclopedia (CCLE) and the change in viability after 

treatment with 2.5 µM eCNTFR-Fc (in the cell line panel presented in Figure 4a) (n = 3 

independent experiments). (b) CLCF1 ELISA performed on patient plasma samples and 

normal controls [Normal (n = 10) and Tumor (n = 26)]. (c) Odds ratio (O.R.) was calculated 

from a logistic regression (logit) model, and the P-value (two-tailed) was calculated using 

Wald test, P-value = 0.0364.  Lung cancer samples were categorized as either having a 

‘mutation of interest’ defined as KRAS G12C, KRAS G12V, or KRAS wild-type (wt) / 

EGFR mutant (dummy coded as 1, n = 17) or KRAS wt (dummy coded as 0, n = 8). (d) 

Graph showing the predictive probability of being in the mutation group as a function of 

blood plasma CLCF1 (pg/mL): y-axis is the predicted probability and the x-axis is the 

blood plasma CLCF1 (pg/mL).  
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Supplementary Table 1: Detailed patient information from samples collected for the 

cancer-associated fibroblast (CAF) and normal lung fibroblast (NLF) pairs.  
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Supplementary Table 2: Primer sequences used for CLCF1 and CNTFR used for 

quantitative real-time PCR (qRT-PCR). 
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a

b

Residue no.
36 61 88 107 132 140 144 146 163 166 168 169 174 184 189 189 190 201 220 224 235 237 243 250 255 258 271 283 287 304 308 333

WT E G A L P T T L R I T M T S H H N I R V P S F I Q E Y K I E H K
1 S S
2
3 S P L
4 S P L
5 P R V G C R
6 C
7 G C A
8 T G S
9 V S M

10 F
11 L Q F
12 V T L F
13 R
14 P N D V
15 P G
16 P R V G C R
17 S F
18 P G

Residue no.
59 63 69 75 94 110 156 167 191 228 235 237 243 266 287 289 304 311 317 323 333

WT V D L V S R K R A T P S F T I T E T E T K

1 E F

2 F

3 F N Q F

4 A Y A

5 F

6 F

7 N A F L

8 F

9 F

10 F N Q F

11 L F G

12 F A

13 F M

14 F A

15 H S F F

16 F

17 H S F F
18 E F G A

Supplementary Table 3: Sequence of CNTFR variants isolated from sort 3 (a) and sort 

4 (b) of Library 1 (error-prone CNTFR library). Eighteen clones were sequenced at 

random from CNTFR variants recovered from sort 3 and sort 4. Note the emergence of 

T274P in sort 3 and S237F in sort 4 consensus mutations.  



Residue no.
40 63 69 70 75 77 88 94 107 110 126 140 144 146 156 163 166 167 169 174 177 184 189 190 201 220 228 235 237 243 245 250 255 258 271 283 287 300 306 311 316 317 323 331 333

WT V D L N V H A S L R Y T T L K R I R M T Y S H N I R T P S F R I Q E Y K I T P T E E T T K
1 F H A
2 F S P F
3
4 P F F M
5 Q P H F L F
6
7 P F F M
8 A Q Q P R F F
9 N D V V G C

10
11 K S P H S F F
12 T P C S F F R
13 S V F F G
14 S F F I
15 L F T T Q P F F A
16 L P R A F F
17 S V P F
18 H S
19 P F C M F
20 S E P F R M F
21 T F F
22 R F F

Kim and Marquez et al. Supplementary Table 4 

Supplementary Table 4: Sequence of twenty-two randomly selected clones from sort 3 

of Library 2, shuffled library prepared using staggered extension process (StEP). Note 

the emergence of different combinations of consensus mutations R110Q, T174P, S237F, 

and I287F. 



Kim and Marquez et al. Supplementary Table 5

Supplementary Table 5: Detailed patient information corresponding to patient-derived 

tumor xenografts (PDTXs).  
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Supplementary Table 6: Toxicology studies examining complete blood counts and 

chemistry panels for mice treated with PBS, wtCNTFR-Fc, eCNTFR-Fc (1 mg/kg), and 

eCNTFR-Fc (10 mg/kg) (n = 3 per group). Error shows the range of values. 
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Supplementary Table 7: Detailed patient information for plasma samples collected for 

CLCF1 ELISA. 
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Supplementary Table 8: Detailed patient information for plasma samples collected for 

CLCF1 ELISA. 
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