BERAEMAFE 20034 18% T
Journal of Medical Biomechanics, Vol. 18 Suppl Oct. 2003 15

YRR,

AT UHBENER RIVZBRTESE TERRMAHET DR ERERERN T E, HERNR SR, B
B RN A ) 2 PR SRR Kt R 58 T R 29 W e M R A M B 48, WL 40 JR Ty 2 F i ) 35
AT 364 58 A0 B AR A I DA .y TR IR BE AR, 40 0 5 R R R B 2 M ELAE R T R R B Y
YREETE , AN T WD T BRI SR TR . 55 Harris 25 K R AU ABRALEE AR EL , UL 4
FRE A S LA R K R RS MR T TK ST, AT 7E 30 ~ 60min PR BR 3-(58 2L 5 7™ A= 45w , DR T i s 38 n 2 Wt &2
/NN RS

FIAZRRBATATT — S5 R, BIRE TR R R b A RET 4 40 A0 4 B bk Sz 4 e, A2 e
R D FBOKIR S IR FE , RATREER]  PIRR L T (3R PR T R D 34 T R, RPTEIR K
23K ST HOW I s TR R B, SR AR 70T 22 LA AR AL, B A SB35 ( < 20min) 755 #2855 ( > 20min) o B33 58
FI A A SR8 (TR ST SR ) B, LT £ 8 SR T R A o A 5 R SR S5 U R B AL SRR AT K [
AR R B AU/ . ST, RATERRR B WS AT AR A5k, R E B ETROAR, R Z BT 1 A
SR PIMSMEIOL S, R SR R E MR, T YRR RIS, i DU RER R M A 3K 6 75 5 S st
KB SRS R TS, IR B — B R EDAS , BR O s AT S TR IR, 200 8 R TR PP TSR A 40 /0N , BRI KA B
L SFTRSE R 5K St IS BB Py, BTSRRI BB S5 TR o A T B — e, AT AR R B3 B R O ARG
AL BRI BORE R 7 Bl L B, SRR S A S SR O , DR B 6L 5 AR S 38 KT B R AR T 35, T 2
KER TR MO AR5 PR o S R T AR B s/, R RPRB R H 5% , R IK 1 I A A R 28

BB A RRAME T LA R KT, 5 R ERRRYIE .

BEMHE ( Dictyostelium discoideum )
RERAN—MEHEE

Ak ALK
 ER R SR T E R i E ' E, JLE 100080, E - mail; fredfzhao@ sina. com

BRI WUAE ( Dictyostelium discoideum ) By SRR IO L A IR 0 R B A 2 R B 2 A OB B2 B 8 10
MR . RGBS RARNIE TR L, RS FOR B — T8 B A £ 0 WA, SRyt
SRER AT, K B SR REURE PR LA UG (slug) RIBGEIR . T 24 HeiSs T B 2108 MK )y, U IE

BAEYPIR B F LA BMOH ARF AN . WA TR A A S XS T S A A Aok LR AR R AR BRER— 2

REWF TN B S BB Y P S IR, A L, B TE RS B BT 5T

BERFEORE LS R b SR H BB (AMP)FEFK, TURB MK RS cAMP, K H AR AN LS 51 —
APRME, cAMP {55 RAEEIE KL 6 405 BLAN ML, I BE B , 01X - 4RI P ) 4 AR R T 2 A 2 A I B M5 5 et
HCH BIRR R 55 KSR R 2 MK E RS 100 BREETH; £ kY 12 BIIEERE RN A H K cAMP {5
5o AT RO cAMP (552 1 A B F %I 5 A A T O RE.

DAEERT S 2 MR B A RS IO B 9T A BRI BL K - SR 45 0 vk (0L cAMP {55 (35 3 7 R AU Y (ST ) 97
TR, RRATITRR) , H BT R (BT cAMP S 553 WS St h MM RN PEBUES) . Heprmiy
WP, QIR cAMP {5 S350 RN B RN B MR . (B, IRE LIIFSE , AR LA NT cAMP {5589 R%
S AT, LR U cAMP {58 REREI—FFES FF X" 1R,

AXRETEMFET T L HEE K AMP F5 0B R BB, R il — M 2B EaER, e FTH A
ZiHL( cellular automata) J5 Bk SMATAEL T AL PR B IO R, SO LAY SO, 81~ AR 41 ey O eP B — 4~
TEMLRAE, A EREH . MREREIEPIHEHE L FT,

FEORBM TS RMIT ROS 17/2. 8 40 B #E B #0 & 1< B9 8 M

ERA, R, miak
LB R TERME LR E, LI 100080, E - mail: pqying@ imech. ac. cn

SR FE B A 2R T (R PR U (O Y A A R AT o 30 DA 0 RS S o 8 5% 40 i 7 T ) 2 55 240 M 1 8k



16 FLEREEYNEFRSUGEC(HE) BRA R

(ECM) B[ M RS AT . BIRFE R & BB BB AMEBRER [, 3 900 TR b bl 2R 1 o SR B, AR
SRS B 3 3% B B o A A A 0V A R H R RIS T T P ) S R T 44 R A SR A AR T Y IR B 2 B R
TR R, AR UL B SR L R R S 2 A RR IR B RS FRM. ArR R R HK PR R
A R TR AR, AT 0 20 RO B R R T AR B o TIPS 3R 1 TR 0 2 T S R PR 2 3R i K A 0o R R B R0, A9 B T
WA A - AR R AR AR, R S SR AR 4 TR A B R T 40 RS B A A R Y AR A RHR A IR B A0l
SR T A A 1 T R 1 (BSA) AR B, TF 50 Y R R R 0555 4 R o 0 4 RO A A R S

FESE S B RURI A VS 3R AR B KA B RE A b KRB 0 B SR KR TG 3 A% . (H 2B JRA BSA B93E
eI B (JEE BN BSA (3R 4504 0. 1 meg/ml 1 1 mg/ml) B, 2 0 A5 AT ) B S BE AT 9 R B IR DR AR SE %R
BT K, T BSA RIGESEW M THK R, FEEFUKHEIEN, BSA S5 R R385 R B G5 R BSA ST BIEIN, TR
JE & B FRAR  FERRHUK R (A £ 800C Bf) , BSA MR BB (5 PR M 2R 119 90%

ROS 17/2. 8 fH S0 MIZE SR AN BSA 355 0% B 3 T ARG R R B« 7E R 2 3 1 BUAC BE AN R /M 2R R SR 3 A A
TR, 22 BSA FUAL T A 2 TR 490550 20 OS2 SR S /KRB 7K 265 T 5 RE AR 2 400 Y G I, TR SR BSA 38
R S B 3% b A LTI, SR/ SR Iy T RE A SR M IO 2 R £ P T AR o S A TR K SR TR 3B 5 WA BSA B
EARMAME TR AR TAMUORE B G280 P RS SR B S e B R Y 0 B R

TEM S TR e, ROS17/2. 8 241 22 ¥R 6% A L% 55 MO o 5842 5 I Y 38 A A0 4R W, 3R S AR 7§06 1 4
LA BRPE B RRAB T A2 FCRE S AL VRS W 1929 1. 3 3%, UL A BB R B A 2 AT LR i A0 B B R A A R A . CIR DI T RE R
B IR S R RMARE R FIESWES AR SERETERNE S RHRAFHNER.

Kinetics and Force Dependence of P-selectin/PSGL-1
Interactions Measured by AFM

Zhiyi YE, Baoxia LI, Mian LONG”
NMLC, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China

* Correspondence to Dr. Mian Long: mlong@ imech. ac. cn

Leukocytes roll along the endothelium of posicapillary venules in response to inflammatory and thrombotic processes. The
rolling under hydrodynamic shear forces is a first step in directing leukocytes out of the blood stream into sites of inflammation
and is mediated by the selectins, a family of extended, modular, and calcium — dependent lectin receptors'’*. The interac-
tions between P — | E - or L - selectins and their counter ligand P - selectin glycoprotein ligand -1 ( PSGL - 1) play impor-
tant a crucial role in the processes. Kinetics of selectin/PSGL ~ 1 was extensively studied by using such the state ~ of ~ the —

3-8 A pioneering work found

art techniques as flow chamber, micropipte aspiration, and atomic force microscopy ( AFM)!
that the dissociation of P — selectin/PSGL - I bond increased with external force, demonstrating the catch bond existence using
an AFM assay'®’. Here the interactions of P - selectin with PSGL — 1 under exteral forces were further investigated by measur-
ing force dependence of bond dissociation and binding kinetics on the dislodging rate.

P - selectin and PSGL ~ 1 were purified from human platelets and neutrophils, respectively. PSGL —1 was then reconsti-
tuted into a supported lipid bilayer, which was formed on a glass coverslip above a polymer cushion'”*!. P - selectin was im-
mobilized on a Si3N4 tip via the capture antibody S12, which was pre — absorbed on the cantilever tip by overnight incubation
followed by incubation in 1% BSA to block nonspecific binding. Experiments were done by repeatedly moving the P — selectin
into contact and away from the PSGL — 1. Each adhesion test cycle consists of three phases: 1) Approach, 2) Contact, and 3)
Retraction, and measurements were reproducible for more than 100 cycles. The probabilities of adhesion and rupture force were
simultaneously obtained from such cycles.

Adhesion probability of P — selectin/PSGL - 1 interactions was measured at different contact durations and the kinetic pa-
rameters were predicted using a small system probabilistic model **°'. Rupture force data for P - selectin/PSGL - 1 dissocia-
tion followed a normal distribution. The peak value of rupture force continuously increased with increase of dislodging rate. Da-

ta reported here agreed well with those from previous works*'"!

. The work provided new insights into biomolecular dynamics
of ligand - receptor interactions process.
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