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Fig.3 Qualitative comparison of different microspheres-
chip interactions
Microspheres coated with BSA and anti-IgG interacted with chips coated
with BSA and IgG. The percentages of remained microspheres in the
four spheres-chip interactions after a low shear rate flow (G=4.2 s™) are

shown.



. 986 - S YRR R

Prog. Biochem. Biophys. 2005; 32 (10)

32 BHESFRENL

Wi 3.0 s g R, ArHEN 1gG
anti-IgG K2 18] [ 3 45 5ok H 1gG 5 anti-1gG [H]
AR A AR . Ak — B uEsiiX —AE A
Loy M AEali K B, FATHEAT T “HAR%r
TORIER L L R [F] L SR A E B AL )
anti-IgG 7MEWIGY, M HRBBK, 55— Il
JEAE T0°CORIG A 3 h DAER (A 5o k3G, 1
CLIRIRE (R T kAl ks, w4 idask 230 5 1gG 2k
ER, JFRL 6=4.2 s IARBI VI R 80 % 5ok 5
e S S TR € S E PSR de Al R
e, WTRUE 3], 20d KIEH anti-IgG B8 B S
IgG JE Jr I & g W o 59 IXFE, AN 75
HRER S-S S TEAE S B bR 118 APk
FeEA AR, e i a] DUk 73 A ek i 52 0 1%
LSRN S R O 0 2400 43Tl (R A 045 6L

100

SN =

S 80

[}

k=

<

§ 60

(]

on

S 40}

=

S

& 20t =
0

Surface: IgG IeG
Spheres:  anti-IgG anti-IgG(deactivated)

Fig.4 Deactivation comparison
Microspheres coated with anti-IgG (normal) and anti-IgG (deactivated)
interacted with chips coated with IgG. The percentages of remained
microspheres in the two conditions after a low shear rate flow (G =

4.2 s are shown.
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Fig.5 Effect of ligand surface concentration on interaction
force between microspheres and chip surface
Microspheres coated with anti-IgG interacted with chips coated with a
mixed solution of BSA (20 g/L) and IgG (0.5 g/L) in different
proportions. The percentages of remained microspheres after a low shear

rate flow (G=4.2 s™) are shown.
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Fig.6 Pictures of remained microspheres at different wall shear rates in an experiment
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Fig.7 Relationship between percentage of remained
microspheres and wall shear rate in the experiment of Fig.6
Obtained by counting the number of remained microspheres in every

picture.
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Fig.8 Relationship between critical wall shear rate and
ligand surface concentration

Critical wall shear rate is set the shear rate value at which 95%

microspheres are removed from the chip surface. The experimental

points are fitted linearly.
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Investigation of Interaction Force Between Surface
Immobilized Ligand and Objective Molecule
Using Shear Flow Chamber”

GAO Bo'?, JIN Gang?™
("National Microgravity Laboratory, Institute of Mechanics, The Chinese Academy of Sciences, Beijing 100080, China;
AGraduate School, The Chinese Academy of Sciences, Beijing 100039, China)

Abstract Based on flow chamber technique and using carrier microspheres as force magnifiers, an investigation
of the interaction force between surface immobilized ligand and objective molecule was carried out. Human
immunoglobulin G (IgG) and goat anti-human IgG (anti-IgG) were employed as model ligand and model objective
molecule respectively. The parameters of the flow field were designed based on Plane Poiseuille Flow and the
design was validated by a numerical simulation. Using bovine serum albumin (BSA) as negative control, it was
concluded that the adhesion force between the microspheres and the chip surface came from the specific
interaction between the ligand and the objective molecule. And this conclusion was confirmed by an anti-IgG
deactivation comparison. It was found that the adhesion force between the spheres and the chip surface was
affected by the ligand surface concentration. The wall shear rate at which 95% microspheres were removed from
the chip surface was set as the critical value, and the relationship between the critical shear rate and the ligand
surface concentration was obtained. A mechanical analysis model considering both the ligand surface
concentration and the difference of molecular bonds’ position was proposed, which finally gave the result that the
average interaction force between a single pair of ligand and objective molecule was about 342pN.

Key words immobilized protein, biomolecular interaction force, flow chamber, molecular bond, bond strength
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