
1 
 

Supplementary Materials 

 
Leveraging the Aggregated Protein Dye YAT2150 for Malaria 

Chemotherapy 
  



2 
 

Supplementary Tables and Figures 

Supplementary Table S1. Inhibitors used to determine YAT2150 influx and efflux mechanisms. 

 

 Inhibitor Concentration used Transporter References 

Influx 
Quinine 100 µM OCTs [1] 
Losartan 100 µM PEPT1 [2] 
Rifampin 100 µM OATP2B1 [3] 

Efflux 

Probenecid 1 mM MRP2 [4] 
Ko143 10 µM BCRP [5] 

Elacridar 10 µM P-gp [6] 
Spironolactone 200 µM OSTα [7,8] 
Dipyridamole 10 µM ENT1-2 [9] 
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Supplementary Table S2. DMPK and early safety properties of YAT2150, including reference compounds 
tested in parallel. In bold font are reported data extracted from the references indicated in the footnote. 

 YAT2150 Reference compound 
IC50 P. falciparum (3D7) blood stages 90.5±7.0 nM 29.7±6.0 nM1 
IC50 P. falciparum early/stage V gametocytes 95±2 nM/103±2 nM 18.9±2.0 µM2 
CC50 HUVEC 14.8±3.8 µM 2.35±0.04 µM3 
CC50 Caco-2 18.2±2.6 µM 107 µM4 
CC50 MCF7 human breast adenocarcinoma 0.93±0.01 µM**** 14.30±1.20 µM5 

CC50 NCI-H460 human lung carcinoma  6.76±0.27 µM*** 3.69±0.29 µM6 

CC50 THP-1 human acute monocytic leukemia 0.66±0.01 µMns 1.87±0.03 µM7 
CC50 HEP-G2 human hepatocellular carcinoma 2.54±0.08 µM**** 9.20±0.27 µM8 
CC50 A2780 human ovarian carcinoma 0.59±0.16 µMns 0.87±0.14 µM9 
CYP1A2 inhibition (at 10 µM) 55±1% 61% (at 2 µM)10 
CYP2C9 inhibition (at 10 µM) 51±4% 43% (at 0.37 µM)11 
CYP2C19 inhibition (IC50) 1.1 µM 43% (at 3.3 µM)12 
CYP2D6 inhibition (IC50) 1.7 µM 69% (at 7.3 nM)13 
CYP3A4 inhibition (7-BFC, at 10 µM/DBF, IC50) 35±3%/1.0 µM 48% (0.027 µM)14 
Solubility in PBS 8.5 µM 8.0 µM15, 63.8 µM16 
Human plasma protein binding 99.7% 83.3%17 

Microsomal 
stability 

(remaining after 1 h) 54.6% 6.5%18 
T1/2 (min) 80.5 15.318 
CLint (µl/min/mg prot) 10.60 55.6518 

Hepatocyte 
stability 

(remaining after 2 h) 70.4% 70.2%19, 30.0%20 
T1/2 (min) 277.3 241.519, 79.320 
CLint (µl/min/106 cells) 2.5 2.919, 8.720 

Transport through 
Caco-2 

AB (Papp, nm/s) 207.6±11.6****, **** 2.6±0.221, 4.4±0.322 
BA (Papp, nm/s) 100.6±0.2ns, ns 89.8±4.721, 110.0±9.422 
Efflux ratio 0.48±0.03***, ** 35.3±3.021, 26.5±3.522 

1Chloroquine [10]. 
2Primaquine [10]. 
3Cisplatin [11]. 
4Cisplatin [12]. 
5Cisplatin (CC50 of 16.7 μM reported [13]). 
6Cisplatin (CC50 of 2 μM reported [14]). 
7Cisplatin (CC50 of 2 μM reported [15]). 
8Cisplatin (CC50 of 15 μM reported [16]). 
9Cisplatin (reported CC50 of 0.16 μM [17], 1.2 μM [18], and 2.3 μM [19]). 
10Furafylline (IC50 of 5.2 μM reported [20]). 
11Sulfaphenazole (IC50 of 0.64 μM reported [20]). 
12Tranylcypromine (IC50 of 3.2 μM reported [21]). 
13Quinidine (IC50 of 4 nM reported [20]). 
14Ketoconazole with BFC as substrate (IC50 of 0.01 μM reported [20]). 
15Progesterone (3.7 μM reported [22]). 
16Prazosin (26.3 μM reported [22]). 
17Phenytoin. 
18Testosterone. 
19Prazosin (CLint of 2.3 µl/min/106 cells reported [23]). 
20Imipramine (CLint of 8.0 µl/min/106 cells reported [23]). 
21Colchicine (Papp AB/BA of 13/54 nm/s reported [24]). 
22Estrone-3-sulfate (Papp AB/BA of 27/175 nm/s reported [25]). 
**: p < 0.01; ***: p < 0.001; ****: p < 0.0001; ns: not significative (two-way ANOVA, Dunnett’s post-hoc test). 
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Supplementary Figure S1. YAT2150 influx study in Caco-2 cells in medium containing 10% FBS. After a 
20-min pre-incubation with several inhibitors of influx mechanisms (transporters and endocytosis pathways), 
Caco-2 cells were further incubated with 5 µM YAT2150 for 30 min in the presence of the inhibitors. 
Representative microscopy images of YAT2150 fluorescence from three to four independent experiments are 
shown. Each panel corresponds to a single inhibitor blocking a particular influx pathway (in parenthesis). 
The bar graph shows the quantification of YAT2150 accumulation as explained in Materials and Methods 
using a fluorescence imaging system and normalized to YAT2150 without inhibitors (YAT2150, red line). 
Results are the mean ± SEM of three or four independent experiments. Statistical significance relative to 
YAT2150 influx was determined by Student’s t-test: ** p < 0.01, **** p < 0.0001. 
 

 
Supplementary Figure S2. YAT2150 efflux study in Caco-2 cells in medium containing 10% FBS. Caco-2 
cells were incubated with YAT2150 and efflux inhibitors for 30 min, and then washed with PBS and 
incubated with efflux inhibitors alone. YAT2150 intracellular accumulation was determined 4 h later. 
Representative microscopy images of YAT2150 fluorescence from three independent experiments are 
shown. Each panel corresponds to a single inhibitor blocking a particular efflux pathway (in parenthesis). 
The bar graph shows the quantification of YAT2150 accumulation as explained in Materials and Methods 
using a fluorescence imaging system and normalized to YAT2150 without inhibitors (YAT2150, red line). 
Results are the mean ± SEM of three independent experiments. Statistical significance relative to YAT2150 
efflux was determined by Student’s t-test: * p < 0.05, ** p < 0.01, *** p < 0.001, **** p < 0.0001. 
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Supplementary Figure S3. Immunoliposome characterization (adapted from [26]). Silver-stained SDS-
PAGE analysis of YAT2150-containing immunoliposomes functionalized with anti-glycophorin A (GPA) 
monoclonal antibody, compared to control liposomes lacking DSPE-PEG-Mal and subjected to the same 
experimental procedure. SN: supernatant after ultracentrifugation, P: pellet after ultracentrifugation, taken up 
in the same volume as the supernatant of PBS containing 10 mM EDTA. 
 
 
 
 

  

Supplementary Figure S4. YAT2150 in vivo toxicity assay in C. elegans. (A) Nematode survival assay. (B) 
Nematode length assay. ** p < 0.01, *** p < 0.001, **** p < 0.0001; ns: not significant. (1) No worms could 
be found in the non-encapsulated 50 µM YAT2150 sample. 
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