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Table S1. Comparison between a typical Glycotech flow chamber with a microfludic flow assay

system.
Glycotech flow chamber Microfludics flow assay
. . —

(Tg'[)’('(@' f'gens'ons 200 pm x 1 cm x 3 cm 20 pm x 1500 pm x 2 cm

Working volume mL ML

Vacuum pump requied Yes No

Reusable Yes Yes

Mode of fluid flow Syringe pump Syringe pump

Cell streaming velocity Va”?d depending  on theUniform with minor deviation
location

Cell flux calculation Difficulf Easy

* The dimensions of a microfluidic device can bsigamanipulated in lab setting, while the Glycdtec
flow chamber dimensions are predetermined.

* Cell flux at the bottom plate is a function of diste from the cell source entrance, bulk cell
concentration and flow rate.
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Figure S1. Flow schematics of micropatterning of selectins. (a) Photoresist was spin-coated on a
precleaned microscope glass slide and (b) expasB¥ tlight through a chrome mask. (c) The irradiate
micro-regions of photoresist were removed by dgy&io(d) The patterned glass slide was then imrderse
(e)TEl conjugated goat anti-human 1gG, Fc fragment
specific antibody was incubated on the slide aed thith (f) P- or L- selectins. Lastly, (g) the phiesist
was completely removed by photoresist remover.Ti®) slide was then incubated with 1% BSA solution

in octadecyltrichlorosilane (OTS) solution.

for an hour for blocking nonspecific bindings prtormicrofluidic flow assay.
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Figure S2. P- and L- selectin labeling and purification. (a) L-seletin and (b) P-selectin were incubated
with excess europium chealates and purified vieeBlgx G50 packed column. Different fractions were
characterized by time-resolved fluorescence intgmseasurement (indentifying europium ion fracépn
and BCA assay measurement (identifying proteintisas). (c) The purified europium-conjugated
selectins were used for site density measurem&atta represent triplicate experiments with mean +
SEM.
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Figure S3. Estimation of the bond strength between P-/L-selectin binding to PSGL-1. The
experimental data of rupture force vs. loading veds adopted from Evan et al. (1, 2). Data (symhanis
connected by fitting curves (color solid lines)astimate the tensile strength of a P-/L-selectiGP3
bond on a tethering HL-60 cell under flow. The limgdrates of hydrodynamic force at 0.25, 0.5, 1 and
dyn/cnf were calculated by Equation 2 as marked by bladkdn lines. The corresponding bond
strengths of P-/L-selectin-PSGL-1 bond were obthiae the intersection points between the blue/red
fitting curves and black broken lines.
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Figure S4. Multiple-bond interaction governs the critical patch length (Lc) for initiation of cell
tethering. The cell tethering rateN¢/N;) is calculated at different minimum number of bendider a
constant shear level. Our model predicts that gdopatch is needed to initiate cell tethering &trger
number of bonds. The critical patch length) (marked by a dashed line is selected as the distan
required for mediating 2% of cell tethering rater fstancel..=20 um when cell tethering is mediated
by 2 bonds, whereas a significantly longer pat@00um) is required for that mediated by 5 bonds.



