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rocytes, is produced in chondrocyte, where it can form a new structure hedy (hemoglobin body) by liquid-liquid

phase separation. The production of hemoglobin in chondrocytes turns out to be dependent on KIfI rather than the

classical Hifl/20 pathway. Hemoglobin depletion leads to enhanced hypoxia that causes extensive cell death in the

center of cartilaginous tissue. These results demonstrate uncover a heretofore unrecognized mechanism whereby

chondrocytes survive a hypoxic environment on hedy, an oxygen storage for emergency supply.
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A: presentative images of EGFP and HBB-EGFP expressed in 293T cells. White arrow indicates foci formed by HBB-EGFP. B: quantification of foci
formation in different cell lines. Data are X+s of 3 or more fields with more than 300 cells analyzed each. C: image sequence shows example of fusion
of two HBB-EGFP foci. D: image sequence shows example of the FRAP experiment of HBB-EGFP foci. E: quantification of FRAP data (means+SEM,
n=10 experiments) for HBB-EGFP foci. F: fluorescence (left) and electron transmission microscopic images (right) of HBB-EGFP condensate by cor-
relative light and electron microscopy (CLEM). G: schematic demonstration of HBB mutants with truncations in single or combined disorder motifs
(green boxes) (AN, AC, AN & AC), or with a point mutation of A139P (red bar). H,I: quantification (H) and representative images (1) of foci formation
of the indicated HBB-EGFP mutants in 293T cells.
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Fig.1 Phase separation promotes hedy formation (modified from the reference [7])
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A: liquid phase separation of HBB-EGFP (upper panel) in LLPS buffer [150 mmol/L KH,PO,/K,HPO,; pH7.35; PEG2000 10% (w/v); 1 ng/nL HBB-EGFP] and
timelapse imaging of HBB-EGFP droplet fusion (lower panel), blue arrows and red arrows indicate droplets before fusion, yellow arrow indicates fused droplet.
B: droplet formation of the purified untagged HBB in different conditions. C: droplet formation of the purified untagged HBA, HBB and the mixture of
them in the different proportion in phase separation buffer. D: timelapse imaging of the purified untagged HBB droplet fusion. E: droplet formation of
the purified HBB and its IDR mutants in phase separation buffer. F: coomassie brilliant blue stained gels of the purified HBA, HBB and HBB mutants.
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Fig.2 Phase separation of hemoglobin in vitro (modified from the reference [7])
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Fig.3 Oxygen supply function of hemoglobin body (modified from the reference [7])
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