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Matsuura, H. and M. Kurabayashi. Chromosome Studies on Tréllium kami-
schaticum Pall. and Its Allies, XXI. On the relation between the matrix and the
chromonema in metaphase chromosomes.

Resume

Two opposing kinds of colloidal changes, pectisation and peptisation, are known
to be influenced by ions and their degree’ to follow after the Hofmeister’s series.
In order to test these matters with chromosomes, several dilute solutions of various
salts——KCNS, NaCNS, NH,CNS, KI, KNO;, NaNO;, KCl, NaCl, LiCl, NH,C],
CH,COOK, CH;COONa and CH;COONH ,—-were applied, as pretreatment, to
PMCs of Trillium kamtschaticum, and observations were made on the deg'}ee of

swelling of the matrix and chromonemata of first meiotic metaphase chromosomes
in usual aceto-carmine ‘preparations (see figures of Plate 8). From the results obtained,
it was inferred that (i) the major matrix is positively charged, (ii) the minor matrix
is also, though less intensely, positively charged, and (iii) on the contrary chromo-
nemata are negatively charged. This last finding was further ascértained by experi-
ments with solutions of calcium nitrate and calcium chloride, which indicated an
strong action of pectisation by.calcium ions on chromonemata. Mixtures of these
solutions are expected to give rise to each characteristic feature, and some éxperiments
were made with the following mixed solutions, (i) KCNS+ CaCl,, (ii) NaCNS+CaCl,,
(iii) KCNS +- CaCly 4 NH,NO;, and (iv) NaCNS+ CaCl,+NH, NO;. In the former two
mixtures, the matrix is peptised by rhodanide ions, and chromonemata ‘are contracted
by calcium ions, thus resulting in the unravelling of major coils. In the latter two
mixtures, the addition of ammonium ions causes some rapid alkalinisation of chromo-
nemata which as the consequence of strong electric dissociation increases their
elasticity, and therefore results in more intense unravelling of spiral.

From these experiments, it was concluded that the unravelling of spiral is caused
by (i) increase in elasticity of chromonemata, (ii) the nulification of cohesion between
the matrix and chromonemata, and (iii) decrease in viscosity of the matrix due to its
swelling. These factors. operate together and chromonemata expand automatically,
following the rotation of their free ends, a view against the previous statement
by Kuwada et al (’38). It will be also mentioned that the existence of the minor
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matrix is no longer disputable, for it is quite clear in chromosomes where major coils
were completely unravelled (see Fig. 7 of No, 22 of this series).
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Matsuura, H. 1938. 45 11 3. Cytologia 9 : 243-248 ; 1940. 4% 12 3&. Cytologia 10: 390-405; 1941.
#% 15 $. Cytologia 11: 407-428—— Sakamura, T. 1927. Protoplasma 1 : 537-565.
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H1—10p Fx~37=2v 4Pyt RBRMIRE L PHLkapcHETIXOBECESD
MREOEEL 7T, NRACHEMIZFINTOHTSY, xokoRVEABY OBBY ~ ¢ v
WL, AERABMED T’ NLERELECHATIRERT, 53 x1000.

1. NaNO; 0.353 mol. -~ 2. NaCl, 0.339 mol. 3. KCNS, 0.376 mol.

4. KNOs, 0.365 mol. 5. KCl, 0.333 mol. 6. CH:COOK, 0.376 mol.

7. NH4NOs, 0.368 mol. 8, NHCl, 90.350 mol. 9. Ca(NOs)» 0.086 mol.

10. CaCls, 0,073 mol.
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