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[bookmark: _Hlk32329083][bookmark: _Hlk32328977][bookmark: OLE_LINK53][bookmark: OLE_LINK54][bookmark: _Hlk32329030][bookmark: OLE_LINK55]Figure 1. (A) HPGPC profiles of dHG-5 and oHG-5 ~ -29 which were determined on a TSK G2000SWXL column eluted with 0.1 M NaCl solution at a flow rate of 0.5 mL/min under the differential refractive index detector. (B) 1H and 13C NMR spectra of oHG-8 and oHG-11 recorded at 298 K in D2O on a Bruker Avance 800 MHz spectrometer. Labels are the same as those in (D). (C) ESI-Q-TOF MS of oHG-8 and oHG-11. (D) The structures of dHG-5 and oHG-5 ~ oHG-29. The letters between parentheses are used as labels for assignments in the 1H and 13C NMR spectrum (B). They are the following: ΔU for the nonreducing terminal unsaturated uronic acid residue; U for internal glucuronic acid; rU for reducing terminal alcohol; dA for GalNAc4S6S linked to ΔU; A for internal GalNAc4S6S; dF for Fuc3S4S residue linked to ΔU; F for Fuc3S4S residue linked to U; rF for Fuc3S4S residue linked to rU.
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Figure 2. (A) Effects of dHG-5 and its containing oligosaccharides on the iXase activity. (B) The relationships between their IC50 values and Mw (IC50 of dHG-5 was not fitted in curve). All experiments were carried out in duplicate and results were expressed as mean ± standard deviation (SD). 
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Figure 3. The f.IXa-binding activities of dHG-5 and its containing oligosaccharides. (A) The binding of f.IXa to the immobilized oHG-11. (B) The inhibition of dHG-5 and its containing oligosaccharides in the binding of f.IXa (100 nM) to immobilized oHG-11. (C) The relationship between IC50 values of dHG-5 containing oligosaccharides and their Mw (IC50 of dHG-5 was not fitted in curve). The IC50 values were calculated from the fitting curves in (B) and expressed as mean ± standard error. Experiments in (A) and (B) were carried out once.
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Figure 4. Effects of dHG-5 and its containing oligosaccharides on the activities of coagulation proteases. (A-B) At the concentrations of inhibiting 50% iXase, effects of dHG-5 and its oligosaccharides on the activities of f.IIa, f.VIIa, f.Xa, f.XIa and f.XIIa in the presence (A) or absence of AT-III (B). (C-D) At the concentrations of inhibiting 90% iXase, effects of dHG-5 and its oligosaccharides on the activities of f.IIa, f.Xa, f.XIa and f.XIIa in the presence (C) or absence of AT-III (D). (E-F) Effects of dHG-5 and its oligosaccharides on f.IXa in the presence (E) or absence of AT-III (F). All experiments were carried out in duplicate and results were expressed as mean ± SD.
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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Figure 5. Effects of dHG-5 and its oligosaccharides on APTT of plasma. (A) Effects of dHG-5 and its oligosaccharides on APTT of human normal plasma. (B) The relationship between their EC2.0 values and Mw, (EC2.0 of dHG-5 was not fitted in curve). (C) Effects of dHG-5 and its oligosaccharides on APTT of human AT-III-deficient plasma, with or without the supplementation of AT-III, LMWH was used as positive control. (D) Effects of dHG-5 and its oligosaccharides on APTT of human HCII-deficient or normal plasma, DS was used as positive control. All experiments were carried out in duplicate and results were expressed as mean ± SD.
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Figure 6. (A) dHG-5 dose-dependently inhibited the venous thrombosis (mean ± SD, n=6). (B) Effects of dHG-5 and its containing oligosaccharides on venous thrombosis (mean ± SD, n=6). (C) Effect of dHG-5 on mice tail bleeding at 10 times anti-thrombosis ED50 doses. The results were expressed as blood loss (µL), LMWH was used as positive control. (mean ± SD, n = 8, **p < 0.01 vs. control, #p > 0.05 vs. control).
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Figure 7. (A) Activation of compounds on f.XII, expressed as the change rate of absorbance at 405 nm (ΔOD405nm/min). Effects of dHG-5 and its oligosaccharides on human PRP (B) and rats WP (C). All experiments were carried out in duplicate and results were expressed as mean ± SD.


Figure 8


[bookmark: _GoBack]Figure 8. Time-effect curve of dHG-5 after administrating subcutaneously to mice. (mean ± SD, n=6)
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