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Figure S1. EMARS reaction 

Schematic illustration of the EMARS reaction using fluorescein-tyramide (FT). HRP-conjugated 

cognitive molecules (e.g., antibodies) recognizing the given molecule were prepared (“EMARS 

probe”) and added to living cells, followed by treatment with FT. After the EMARS reaction, the 

sample proteins (“EMARS products”) were subjected to gel electrophoresis and/or mass spectrometry 

analysis for the purification of fluorescein-labeled proteins as proximity molecules.  
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Figure S2. Expression of CHL1 and other partner proteins in precipitated serum EVs  
Protein expression of precipitated serum EVs from wild-type (WT) and EML4-ALK transgenic mice 

(TL group). The serum EVs collected from seven WT and TL mice were subjected to western blot 

analysis with anti-CHL1, anti-α2 integrin, anti-β1 integrin, and anti-FGFR3 antibodies, previously 

reported as cancer cell membrane BiCAT molecules.  
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Figure S3. Confirmation of proteins with mouse serum CHL1-EVs  

Immunoprecipitation and western blot analysis of candidate partner molecules (CD5L) with mouse 

CHL1 in EVs. The EMARS products of WT, TL, and TS were subjected to immunoprecipitation (anti-

fluorescence antibody Sepharose) and western blot analysis with anti-CD5L antibody Arrows indicate 

the bands of CD5L proteins. The asterisk indicates unknown bands (predicted as non-specific or partial 

fragments).  
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Figure S4. Characterization of ELISA system for SLC4A1 

(A, B) Calibration curve of sandwich ELISA for the detection of both SLC4A1 partial proteins and 

fluorescein-labeled SLC4A1. The detection of several concentrations of recombinant SLC4A1 partial 

protein using HRP-labeled anti-SLC4A1 antibody, which was prepared using the Zenon system, is 

summarized in (A). The detection of several concentrations of self-made standard materials containing 

fluorescein-labeled SLC4A1 using HRP-labeled anti-fluorescein antibody is summarized in (B). (C) 

Comparison of serum CHL1 levels between wild-type (WT) and small tumor-bearing EML4-ALK 

transgenic (TS) mice using a previously established ELISA system for CHL1 measurement. No 

significant differences were observed between the groups. 
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Figure S5. ROC and scatter-plot analysis of SLC4A1 ELISA 

(A) ROC curve for the SLC4A1 indexes. The AUC was calculated as 0.782. (B) Scatterplot of tumor 

mass versus SLC4A1 index. The correlation between the SLC4A1 index and lung tumor mass of TS 

was estimated using Spearman’s rank correlation coefficient (0.389, p = 0.111).  
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Figure S6. Measurement of CHL1-SLC4A1 EV in human serum EVs 

(A) EMARS samples from healthy individuals (H) and lung cancer patients (LC) were subjected to 

immunoprecipitation (anti-fluorescence antibody Sepharose) and western blot analysis with anti-

SLC4A1 antibody, respectively. Arrows indicate the detected bands of human SLC4A1 proteins 

(including predicted dimers). (B) Measurement of fluorescein-labeled human SLC4A1 using a 

sandwich ELISA system in mouse fluorescein-labeled SLC4A1. The serum EVs from 6 H (open bar) 

and 6 LC (closed bar) were applied to the EMARS reaction, followed by ELISA measurement. The 

EMARS products containing fluorescein-labeled SLC4A1 were added to anti-SLC4A1 antibody-

coated ELISA plates. “H-SLC4A1 index” was calculated based on the value of fluorescein-labeled 

SLC4A1 in standard samples as described in the Experimental procedures.  
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Figure S7. Characterization of ELISA for fluorescein labeled-caspase 14 

(A) The calibration curve of sandwich ELISA for the detection of fluorescein-labeled caspase 14. The 

detection of several concentrations of fluorescein-labeled caspase 14 standard was performed using an 

HRP-labeled anti-fluorescein antibody. (B) ROC curve for the caspase 14 indexes. The AUC was 

calculated to be 0.811. 
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Figure S8. Western blot images of the entire membrane in this study 

Lane “M” indicates molecular marker lane. Arrows indicate the bands of target protein(s). The asterisk 

indicates unknown bands (predicted as from non-specific protein, partial fragments of target molecule, 

and IgG fragments from IP antibodies). 
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Figure S8. continue- 

 

 
 


