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Supplementary Methods

Synthesis of propargyl monosaccharides (Glucose/Mannose/Galactose)

The preparation of propargyl glucose referred to the method reported by Mukhopadhyay1: Glucose (12 

g, 67 mmol), propargyl alcohol (19.4 ml, 333 mmol) and H2SO4-sillca catalyst (333 mg) were mixed 

in a 30 ml vial, reacted in a 65°C oil bath for 12 h and cooled to room temperature after the reaction 

was completed. A portion of reactant (14 g) was transferred to a silica gel column (DCM: methol = 

8:1) to remove excess propynol by column chromatography, and after removing most of the solution 

by rotary evaporation, the reactant was dried in vacuo to completely remove the organic solvent and 

yield a white solid product. According to the above method, the propargyl mannose and propargyl 

galactose were prepared similarly only by changing some quantity ratios, as shown in Table S1.

Supplementary Scheme S1. Synthesis route of propargyl monosaccharides.

Supplementary Table S1. Quantity ratios for the propargyl monosaccharide preparation

Saccharide
Type

Monosaccharide 
/mmol

propargyl alcohol 
/mmol

H2SO4-sillca
 /mg

propargyl glucose 67 333 333
propargyl mannose 100 500 500
propargyl galactose 73 450 450
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Synthesis of bisulfide initiator (BiBOE)2S2

The protocol was revised according to our previous work2. Bis(2-hydroxyethyl)disulfide (4 mL, 32.4 

mmol) and excess triethylamine solid (9.9 mL, 71 mmol) were added to a 500 mL clean three-neck 

round bottom flask together with a magnetic stir bar. Nitrogen was purged through a cold water bath 

for 15 min and introduced to the system to create an oxygen-free atmosphere. After dichloromethane 

(DCM, 150 mL) was added and the mixed liquid was cooled to 0°C, 2-bromoisobutyryl bromide was 

slowly added dropwise via a degassing syringe. The system was kept stirring at room temperature for 

6 h.

After the reaction was completed, the reaction mixture was filtered under reduced pressure to 

remove triethylamine bromide, and a large amount of organic solvent was removed by rotary 

evaporation, thereby producing a pale yellow liquid. 0.1 M Na2CO3 solvent was added to the liquid in 

stirring to hydrolyze the remaining 2-bromoisobutyryl bromide. The resulting crude product was 

extracted three times with DCM (100 mL) and the organic layer product was recovered. After stirring 

and drying with anhydrous magnesium sulfate to remove H2O, the mixture underwent purification by 

filtration, rotary evaporation and column chromatography (petroleum ether: DCM = 1:1), and finally 

gave a slightly yellow oily liquid disulfide initiator.

Synthesis of ligand ME6TREN

According to the references3, 4, a mixture of formaldehyde (37% (w/w)) and FA (90% (w/w)) was 

prepared in a clean three-necked round-bottomed flask with a thermometer placed in, and cooled in an 

ice-water bath. Within one hour, triaminoethylamine (TREN) solution and deionized water were added 

dropwise thereto. After raising the temperature, the mixture was condensed and refluxed at 95°C for 
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12 h. Upon the reaction stopped, it was cooled to room temperature and the volatile solvent was 

removed by rotary evaporation. The clear brown material was treated with a saturated aqueous sodium 

hydroxide solution of a pH greater than 10. After a while, the oil layer was extracted with 

dichloromethane. The organic solvents were dried over magnesium sulfate, filtered, and rotary 

evaporated to yield a yellow oily liquid.

Synthesis of poly(PEGA480) and poly(HEA)

The synthesis protocol of poly(PEGA480) and poly(HEA) was similar to that of poly(GMA), with a 

little revision on the reactant ratios. Namely, (BiBOE)2S2 (194 mg, 0.6 mmol), CuBr2 (27 mg, 0.12 

mmol), tris(2-dimethylamino ethyl)amine (58 mg, 0.216 mmol), monomers of PEGA480 (2.88 g, 24 

mmol) or hydroxyethyl acrylate (HEA, 1.35 g, 24 mmol) were sequentially added to 3 mL DMSO, 

mixed by sonication for 5 min, and then passed through by nitrogen for 15 minutes to remove air. After 

being soaked in hydrochloric acid for 10 min, washed by water, dried and kept in nitrogen, a 6 cm long 

copper wire was quickly added to the mixture and reacted at room temperature for 6 h. Samples were 

taken every hour and the conversion rate was calculated. The mixture was then dialyzed against water 

for two days and vacuum freeze-dried to obtain poly(PEGA480) or poly(HEA).
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Supplementary Scheme S2. Synthesis route of poly(PEGA480) and poly(HEA).

Supplementary Scheme S3. Synthesis route of poly(Glucose), poly(Mannose) and poly(Galactose).

Conversion rate estimation of the CuAAC reation in 1H NMR spectrum

The signal area was first magnified as the secondary peak reached a proper intensity, for the 

elimination of the over strong reference signal. Then, several anchored points were set to determine a 

background baseline of the signal curve (here, we used the Spline function). After the subtraction of 

the baseline, we discussed two situations for the conversion calculation. For the maximum value of 

the conversion ratio, we directly integrated the data of the peak areas respectively representing the 
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signal intensities of the hydrogen atom(s) of the triazole brunches (near 8 ppm) and the methyl groups 

on the scaffolds (~0.3 to 1.2 ppm), and compared their quotient value with standard 1:3, which 

indicated a complete reaction of the click reaction. Alternatively, if the signal of the hydrogen atom 

was supposed to obey the Gauss distribution, the peak signals would first be fitted with several times 

of Guass iterations, then the integral results as well as their quotient was calculated.

Deprotection of poly(Monosaccharide)

Poly(Galactose) (80 mg), tris(2-carboxyethyl)phosphine hydrochloride (0.8 mg) and acetic acid-

sodium acetate buffer solution (3 mL, 0.1M, pH 4.5) were mixed in a 30mL clean glass vial at room 

temperature for 5 h. After dialysis for 1 day in ultrapure water, the mixture was freeze-dried to obtain 

thiol-functionalized poly(Galactose). Thiol-functionalized poly(Glucose) and poly(Mannose) were 

prepared according to the aforementioned steps, respectively.

Preparation of AuNPs@poly(Galactose)

Chlorauric acid (0.29 mM, 50 mL) was heated to a slightly boiling state in a 200 mL clean round-

bottomed flask, while citric acid (38.8 mM, 5 mL) was added with constant stirring. It was observed 

that the solution turned purple gray and gradually turned light red after 10 min, indicating the 

successful synthesis of AuNPs. 

The as-prepared AuNPs (10 mL) were added dropwise to sulfhydryl poly(Galactose) (1 mg/mL, 400 

μL) with stirring and reacted at room temperature for 12 h. The mixture was centrifuged at 13400 rpm 

for 15 min, and washed with Tris-HCl buffer solution 3 times to obtain poly(Galactose)-coating AuNPs, 

which were dispersed in a 10 mL Tris-HCl buffer solution (0.01M, pH 7.4) for later use.
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Detailed procedures of SPR

First, bare SPR gold flakes were soaked in piranus acid (concentrated H2SO4: concentrated H2O2 = 

1:3) for 10 minutes, then maintained in the boiling solution (concentrated ammonia: concentrated H2O2 

: ultrapure water = 1:1:4) for 30 min, and finally rinsed with ultrapure water and ethanol twice and 

dried with N2.

The pretreated gold plate was mounted on the surface of the SPR prism and corresponded to the 

reaction cell. The reaction cell was kept at a constant temperature of 25 °C. The surface of the gold 

plate was washed with flowing buffer PBS (0.1M, pH 7.0) (10 μL/s) and a stable baseline was achieved. 

100 μL 1 μg/mL thiolated polymers was injected into the reaction cell, maintaining a constant flow 

rate of 10 μL/s flowing through the gold plate for 10 min. At this point, the SPR response was 

maximized and gradually stabilized, and a new baseline was obtained after rinsing with buffer for 5 

min. Then, 100 μL 1 mg/mL ConA was injected into the reaction cell, and the buffer PBS still flowed 

at a constant flow rate for 15 min to maximize and eventually stabilize the SPR response. Finally, the 

surface-retained protein was washed away with PBS for giving rise to a new baseline. 

According to the above procedures, only the replacement of ConA with BSA and PNA along with 

their corresponding buffers was necessary: BSA-PBS (0.1M, pH 7.0), PNA-Tris (0.01M, pH 7.4), to 

explore the interaction between different glycopolymers and proteins.
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Supplementary Figure S1. The SEC analysis of (A) poly(Glucose), (B) poly(Mannose) and (C) 

poly(Galactose).
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Supplementary Figure S2. 1H NMR spectrum of alkyne functionalized (A) glucose and (B) 
mannose in D2O.
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Supplementary Figure S3. 1H NMR spectrum of (BiBOE)2S2 in CDCl3.
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Supplementary Figure S4. 1H NMR spectrum of poly(HEA) in D2O.
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Supplementary Figure S5. 1H NMR spectrum of poly(PEGA480) in D2O.
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Supplementary Figure S6. 1H NMR spectrum of poly(Glucose) in D2O.
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Supplementary Figure S7. 1H NMR spectrum of poly(Mannose) in D2O.
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Supplementary Figure S8. 1H NMR spectrum of poly(Galactose) in D2O.
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Supplementary Figure S9. Zoom-in view of the FTIR spectra of poly(Glucose) (a); poly(Mannose) 
(b); poly(Galactose) (c); poly(Azide) (d); and poly(GMA) (e).
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Supplementary Table S2. Quantitative results of the protein (anti-)adhesion experiment.

(anti-)Adhesion 
(ng/mm2)

Au plate
(PBS, ave.) ConA Rra

* BSA Rra
Au plate

(Tris)
PNA Rra

poly(Glucose) 0.26 5.71 22.0 1.32 5.1 0.36 0.08 0.22

poly(Mannose) 0.30 6.81 22.7 2.98 9.9 0.38 0.007 0.02

poly(Galactose) 0.39 2.06 5.3 1.21 3.1 0.48 0.18 0.38

poly(PEGA480) 0.32 1.95 6.1 0.42 1.3 0.39 0.11 0.28

poly(HEA) 0.45 4.89 10.9 0.98 2.2 0.6 0.16 0.27

bulk solution 0.15 0.28 1.9 1.14 7.6 0.02 0.13 n.a.**

* Rra (relative adsorption ratio) is the quotient of binding capacity (polymer-protein) by loading amount 
(polymer-substrate).
** Not available, due to the low loading amount.


