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Receptor/ligand interactions are basic issues to cell adhesion, which are important to many physiological and pathological
processes such as lymphocyte — mediated cytotoxicity, tumor metastasis and inflammatory reactionl. Selectin/carbohydrate lig-
and bindings have been found to mediate the fast rolling of leukocytes on activated endothelial monolayer!' . Kinetic rate and
binding affinity constants are essential determinants of cell adhesion.

Selectins contain a single N — terminal lectin ( Lec) domain, followed by an epidermal growth factor (EGF) - like do-
main, a series of short consensus repeats (CRs), a transmembrane region, and a cytoplasmic tail. The functionality of each
domain remains unclear® . Biochemical measurements revealed that although the Lec/EGF domains could mediate the leuko-

cyte adhesion independently, they were not sufficient to initiate or support stable rolling'*”!. The length and orientation of se-

3-4,6-8]

lectins play a critical role in leukocyte rolling! . Amino acid mutation of selectins and ligands also affect the efficiency of

selectin — ligand bindings!®® ™'},

To examine how the molecular structures of selectins affects the features that favor selectin — mediated adhesions, a micropi-
pette aspiration assay was used to measure the binding of selectin/ ligand and data were compared with the predictions using a
small system probabilistic model'® ™", P — and E - selectin constructs were coupled onto the surfaces of healthy human red
blood cells (HRBC), which in turn bound to selectin ligands expressing on a human promyelocytic leukemia cell line ( HL —
60). Variations of molecular length and orientation were defined by two different coupling modes. In a capture mode, anti ~ se-
lectin monoclonal antibodies ( mAbs) were coated onto the HRBC using CrCI3 protocol''*"'*) | which then captured the Lec/EGF
or extra — cellular selectin constructs. In a directly coating mode, extra — cellular selectin constructs were directly coated onto the
HRBC surfaces. Combination of the two modes resulted in the molecular models of different lengths and orientations of selectin
constructs. Besides, effect of E — selectin mutated in specific amino acid residues (e. g. , residue 264) was also tested!*!.

Kinetic rate and binding affinity constants were predicted by comparing the measured data with the probabilistic mod-

[13,16]

el . Results suggested that the molecular length, orientation and amino acid mutation had large influences on the binding

affinities of (2 ~4 folds) but not the reverse kinetic rate of selectin - ligand binding. Data presented here were reasonable and

(8] The outcomes further our understanding of selectin/ligand binding and provide a basis for

consistent with previous works
quantitative descriptions of interactions between flowing cells and the vessel wall under physiological conditions. (Supported by
NSFC grants 10072071, 10128205, and 30225027).
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Introduction The silk fibers of silkworm have extraordinary mechanical properties. People commonly recognize that the ?
— sheet structure in it mainly contributes that. So the formation of silk fiber from fibroin gel should be studied. Fibroin is primari-
ly synthesized in the posterior division of silk gland of fifth — instar silkworm larva and from the posterior part to the anterior part
of silk gland, the concentration of solution increases as well as a conformational transition, ? - helix to ? — sheet transition, oc-
curs simultaneously. But little is known about the detailed process of the conformational transition under the influence of the con-
centration of fibroin gel. The present work studies the conformational transition of fibroin solution when it is diluted.

Materials and Methods The posterior division of silk gland was taken out from fifth — instar tussah. The obtained fibro-
in solution was diluted with distilled water as a series of times, i.e. 8, 16, 32, 64, 128, 192, 256, 320, 384, 640. The con-
centration of fibroin solutions was measured by BCA protein assay kit . The content of secondary structures of fibroin were
measured and calculated by circular dichromatic spectrum instrument.

Results The relation between contents of all conformations and
concentrations of fibroin solutions is presented in Fig. 1. It can be
shown that the content of ? - sheet retains about 45% when the solu-
tions are diluted from 2. 66 wt% to 0. 33 wt% . But the content of 7 -~
sheet increases up to 57% at the concentration of 0. 15 wt% and 0. 11
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wt% . Then it dramatically decreases up to 12. 9% when the solutions
are diluted up to 0.33 wi% . These results agree with the experimental
resulis of Ayub et al. (1994) and Inoue et al. (2000). It is notewor-
thy that Ayub et al. and Inoue et al. obtained their solutions by dilu-

fsheet fraction (%)

tion. In contrast with the variation of ? - sheet, the content of ? —
hehx' dec‘reases shght])f at first and then increases drama‘t.lcally when the 00 05 10 15 20 25 30
solution is gradually diluted. It can also be found from Fig. 1 that when
initially diluting, the contents of ? — turn and random coil in the solu- Weight concentration (wt%)
t10r¥ d.o not change and then' increase shght}y in the region of dramatical Fig.1 The relation between the contents of all sec-
variation of 7 —sheet. So it may be predicted that most of 7 - sheet ondary structures of fibroin solutions and their con-
structure converted into ? - helix structure at the lower concentration. centrations.
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