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Influence of topography of vessel endothelium on rolling characteristics of
neutrophils
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The aim of this study is elucidation of correlative effects of pressing of
neutrophils onto endothelium by collision with erythrocytes and surface topography of the
endothelium on the neutrophils’ rolling behavior. In this study, the surface topography was modeled

by staggered short hexagonal poles to make the model endothelium by PDMS. Behaviors of HL-60 cells
on regular and elongated hexagonal patterns of the model endothelium were compared under a variety
of pressing force using the inclined centrifuge microscope system. Consequently, it can be said that
probability of neutrophils® passage through periphery of endothelial cells does not dependent on
the endothelial cell shape but on the pressing force. Elongation of the endothelial cells, however,
less affects deceleration of the rolling due to their slim shape.

HL-60 Rolling Surface topography Pressing force Endothelium



P- P-
4
P-
HL-60
HL-60 (from blood of 36 y.o.
female, acute promyelocytic leukemia) P-
all-trans (ATRA)
HL-60 20vol%FBS(HyClone)
RPMI-1640( ) CO2 5% 100% 37°C
RPMI-1640  5x10° cellgml
16 um 2.3 um
HL-60 (9 10 um) 12
pm 1
1,366 pm? HUVEC  1,238+52
pm?
HL-60
12 ym 2.3 um
NanoLyon
S 10wt% PDMS
( SYLGARD®™ 184) 1 mm 75°C
PDMS 1min
70%
1min
HL-60
1 CCD
YAG
0 w
F F Fn
Fr CCD
PTV (nexusPl Vexpert2000, nexus)
37+2°C
Fr=30pN Fv 235 70.5pN
n>7
1 Fn=47 pN PTV
HL-60
Fr
2 Fn HL-60
Fr Ur
Ur=1.0

Fn



Fn

Ur Fr
3 Fn HL-60
Fr CVr
N Fr 0
CV=1—-R
N
1 .
Relf = Nz 00
j=1
Cv=1 360°
0 cv Ccv
PTV
(1 ) Fn
cv
X
Fr 5
x=05 X Ur CVr
_ (2acos6 + b)(1 —Ug)
- 1
2aUyg (m — COS 9)
_ (2acos @ + b)cosh - CVy
X = 241 — c0s0){L — CVp(L + cos O)}
6=060° a b a=b=16pum
a=8228um b=42557um
4 2 3
VPR x Ur CVr

Ccv

Fr

Fig. 1 Trajectories of HL-60 cells on PDMS substrate at Fy = 30 pN and Fr = 30 pN. Driving force, Fr, is

applied from bottom to top of the figure and Fy is applied perpendicular to the figure. Most of the cells

travel along valley of the substrate.
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Fig. 2 Influence of pressing force, Fn, on mean cell velocity, Ug, in the direction of driving force, Fr, on
regular and elongated hexagonal patterns normalized by that on straight pattern. Broken lines indicate
analytical limit in the case that all the cells trace the valley of the pattern.
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Fig. 3 Influence of pressing force, Fy, on angular variance of instantaneous cell velocity vectors, CVg, from
the direction of driving force, Fr, on regular and elongated hexagonal patterns from which the variance on
the straight patterns were subtracted. Broken lines indicate analytical limit in the case that all the cellstrace
the valley of the pattern.
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Fig. 4 Relationship between valley passing rate and pressing force, Fy, calculated from Ug and CVr.
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