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Structual relationship between the crystallites and
the molecules of matrix vesicle mineralization and
collagen minerallization
H. J. Hohling (Universitdt Miinster)
The main part of this lecture is concerned with
the discussion of the structural relationship between
the developing crystallites and the molecules in and
on the collagen fibres. However, the matrix vesicle
mineralization precedes that of the collagen
for the
induction of mineralization and should be discussed
first.  We know very little about the crystal
molecule relationship since so few proteins of the
matrix vesicles have been identified. So we have

mineralization; so it is fundamental

come in our explanation more from a morphological
point of view having stained the sections with Bi**
ions. We have made visible at high magnification
strand-like structures with dot-like substructure in
these matrix vesicles and ask whether matrix
strands have been made visible by this method. We
have compared the center to center distances

between these staining dots with the center to center
distances between the dots, islands in the apatitic
strands which have developed in the matrix vesicles
and found that they lie roughly in the same range
of 56 nm. These distances might represent distances
between active sites at the matrix.molecules for
crystal formation. Further we, as other groups,
have observed that the crystal strands grow radially
beyond the vesicle membrane. We had postulated
that matrix strands must have been oriented
radially first before the crystallites develop in that
direction. And other groups really have made
visible such radially arranged macromolecules
which might be proteoglycans or type X collagen.

Concerning the structural crystal molecule
relationship in the mineralizing collagen fibres, we
have measured the center to center distances
between parallel arranged needle-like crystallites in
We found that the
distance range lies mainly between 4 -5 nm and
tried to relate this distance to the collagen structure.
In rat tail tendon an equatorial reflection near 4

the collagen type I fibres.

nm has been found; and it was related by some
authors to the existence of microfibrils with a mean
distance in this range. We conclude, also from
positively stained collagen fibres in mineralizing
turkey tibia tendon, that really such microfibrils
exist also in hard tissue collagen. We believe that
the crystallites grow at active sites of the collagen
molecules in such microchannels between the
microfibrils thus producing the center to center
distance of 4-5 nm. We must express that most
other groups do not believe in the existence of such
microfibrils and propose other models which I also
discuss in my lecture. A further question is whether
one or several nuclei (which grow to island) per
collagen macroperiod exist. [ shall show that
Berthet-Colominas e! «/. conclude that only one
crystal nucleus develops per 67 nm macroperiod and
grows to the needle-like crystallite. We assume that
several nuclei develop per macroperiod, which
might develop in the so-called polar regions. At the
end, I shall discuss the question whether structual
differences between the hard tissue collagens and
the soft tissue collagen. I come to the conclusion
that not such structural differences are so important
but special, attached noncollagenous hard tissue

proteins, which might bind the ions of the



Ca-phosphate crystal to be formed at special active
sites.
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