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areas under the two peaks were difficult to measure, we estimate that the o peak
contains about 109, of the total area. The following values for the 8 peak were
determined: at 0.96 9%, myosin, S” = 0.7, and S'sp,w = I.7; at 0.48 %, myosin,
S" = 1.0gand Sz, w = 2.3. This present finding of the heterogeneity in 5 M guanidine
hydrochloride is in contrast with the conclusions of KIELLEY AND HARRINGTONS,
who deduce that myosin in this solvent dissociates into three identical subunits. Trial
calculations show, however, that the heterogeneity will probably not greatly al er
the weight-average molecular weight found by these authors.
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Manganese content and changes in light absorption
during photosynthesis in green algae

Studies on the effect of manganese deficiency on photoreduction and photosynthesis
in green algae have led to the conclusion that manganese is specifically involved in
photosynthetic O, evolution'—%. This assumption received further support from
measurements of delayed light emission and fluorescence in manganese-deficient
algae® and from work on the dependence of the HILL reaction on the manganese
content of algae and higher plants®. In order to obtain further information concerning
the role of manganese in photosynthesis, we have studied the effect of manganese
deficiency on the changes in light absorption during illumination of green cells.

Four types of changes in light absorption have been observed during photo-
synthesis™ 10, Those of Type 2 are obviously connected with the splitting of water.
Their amplitude is independent of temperature, and they are not influenced by
inhibition of the other basic processes of photosynthesis (i.e., O, evolution, photo-
synthetic phosphorylation, and CO, reduction)?.1,

Ankistrodesmus braunii (strain Marburg) was grown in culture media with and
without addition of manganese®. After about 3 weeks, the photosynthetic activity
of the manganese-deficient cells had dropped to one-fourth of that observed with
normal algae. Fig. 1 shows that the changes in light absorption of Type 2, induced
by short (104 sec) flashes of light!!, are not influenced at all by manganese deficiency.
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Fig. 1. Changes in light absorption of Type 2 at  Fig. 2. Changes in light absorption of Type 2 at

515 my after illumination by short flashes of 515 mu during 1 sec of illumination in normal

light (10-* sec) in normal and in manganese- and in manganese-deficient cells. Ankisfrodes-

deficient cells. Ankistrodesmus suspended in  mus suspended in phosphate buffer, pH 6.5;

phosphate buffer, pH 6.5; temp., 20°; light temp., 20°; light saturation.
saturation.

This again demonstrates that manganese does not serve as a catalyst in the water-
splitting reaction of photosynthesis.

A considerable difference, however, can be observed in the second, slow phase
of the changes in light absorption of Type 2, which occurs during longer periods of
illumination (> 0.1 sec). This second phase disappears in manganese-deficient cells
(Fig. 2), just as it does in normal cells at about 0° (see ref. 8, 11). After addition of
manganese, both the second phase and the normal photosynthetic oxygen evolution
are again observed. It should be stressed that the loss of the second phase is brought
about directly by the manganese deficiency and not indirectly by the inhibition of
photosynthesis resulting from it. This follows from the observation that the second
phase remains unchanged when photosynthesis has been inhibited by lack of CO, or
by poisoning with cyanide.
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