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Supplementary Figure S1: Determination of the optimal capillary array for RBC 

velocity assessment. (A) Mean normalized velocity of RBCs from 10 HbAA samples and 

17 HbSS samples at five discrete capillary sizes. (B) The table shows the number of 

HbSS samples (out of 17 total) overlapping with HbAA samples (n= 10). The 4µm-wide 

capillary array was used in subsequent experiments since it showed the best separation 

with only 2/17 HbSS samples overlapping with HbAA samples. 



Supplementary Figure S2: Effect of normalization on velocity measurement. 

Normalized Velocity was obtained by dividing all RBC velocities in each experiment by 

the maximum RBC velocity recorded in that experiment. Panel A shows the absolute 

velocities of 20 HbAA samples, which exhibit wide variation in their velocity profiles. Panel 

B shows the same data after normalization, where the profiles follow a similar trend with 

the variation significantly reduced. Panels C to D show a similar correction in 34 HbSS 

samples. The absolute velocity was 0.82  0.06 mm/s in HbAA samples versus 0.75  

0.06 mm/s in HbSS samples.



Supplementary Figure S3: Reproducibility of the assay. Reproducibility was assessed 

by running one HbSS sample and one HbAA sample, each on three different devices 

(triplicate experiments). (A) RBC Velocity distribution profiles for the triplicate HbSS and 

HbAA samples. (B) Each data point represents the slow RBC fraction obtained from the 

profiles in panel A. (C) The table shows the mean, standard deviation (SD), and coefficient 

of variance (CV) of the slow RBC fraction for each sample type. These results 

demonstrate that the assay is reproducible with a CV of 4.7% for HbAA samples and 

8.1% for HbSS samples. 



Supplementary Fig. S4: Effect of hypoxia on RBC velocity. Velocity distribution 

profiles showing ten individual HbSS samples under (A) normoxia, (B) hypoxia untreated, 

and (C) hypoxia with GBT021601 treatment. (D) The occluding RBC fraction, defined as 

the fraction of RBCs with a normalized velocity less than 0.1, was 0% under normoxia, 

2.4% ± 4.0% under hypoxia untreated, and 0.1% ± 0.2% under hypoxia with GBT021601 

treatment. The patient with a uniquely high number of occluding RBCs under hypoxia 

untreated was on supportive therapy and had not been recently transfused.     



    

Supplementary Fig. S5: Characterization of in vitro-derived cells via microscopy 

and flow cytometry. (A) Before processing, the sample contained a wide variety of cell 

shapes including nucleated cells (red insert), biconcave RBCS (orange insert), and 



granular cells (green insert). (B) The processed sample comprised predominantly 

biconcave RBCs, as shown in the inserts. (C-G) Flow Cytometry analysis of CD235a / 

CD71 expression in the invitro-derived RBCs, shown for both nucleated (Hoechst+) and 

enucleated (Hoechst-) cells. Panels C – E show the gating strategy, starting with selection 

of Cells based on size (FSC-A) and granularity (SSC-A), followed by Singlets selection 

using FSC-A vs FSC-H and SSC-A vs SSC-H. Panel F shows the proportion of Hoechst+ 

(64.4%), and Hoechst- (35.6%), and panel G shows CD235a / CD71 expression in the 

respective populations. Gating thresholds were determined using T cells and verified with 

unstained cells as controls.


