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Fig. 1. Accumulation of mitotic cells by colcemid
treatment following excess thymidine treatment.
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Fig. 2. Histone H1 phosphorylation during colcemid treatment.
Proteins extracted with 0.4 N H,SO, from fraction C were analyzed by SDS-PAGE (12.5%

acrylamide). The gel was stained by CBB G250.
medium at the time of adding deoxycytidine.

(32P) ~orthophosphate was added to the

Roman numerals in Panel A are shown as the

corresponding H1 subtypes as mentioned later (Fig. 3-A). H1 was extracted from cells treated
with colcemid for 3 hrs (lane 1) or 5 hrs (lane 2). A) CBB G250 staining. B) Autoradiographic

pattern of A.
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Fig.3. BioRex 70 column chromatography of
histone H1.
Proteins were labeled with (3H)—lysine for 3
generation periods. Nonhistone proteins eluted
in run-through fraction were not shown. A
gradient elution was began at fraction No. 20.
A) H1 (1 mg) from exponentially growing cells.
(32P) —orthophosphate (8% Ci/ml) were added to
the medium during one generation period.
Roman numerals show H1 subtypes and roman
numerals with prime show phosphorylated H1
subtypes. B) Hl (0.5 mg) from mitotic cells
harvested after 5.5 hrs from colcemid addition
(mitotic index, 65%). (**P}—orthophosphate
was added to the medium immediately after
addition of colcemid. The subfractions were
called X,M I, MII, MIll, MV and MV in order
of elution. C) Co-chromatography of Hl from
mitotic cells were labeled with (3H)~—lysine.
Exponentially growing cells were labeled with
(*C)—lysine (0.054Ci/ml) for 4 generation
periods. (®*HJ}—HI1 (0.6 mg) and (*C)—H1 (0.
3 mg) were mixed together and co-
chromatographed.
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Table 1. Amino acid compositions of HI subtypes

I I il v v

Asp 3.5 3.7 2.6 4.7 4.6
Thr 6.7 6.7 4.6 5.6 5.7
Ser 8.7 7.8 7.3 9.3 10.9
Glu 5.9 6.0 5.9 7.0 8.3
Pro 11.0 11.5 10.9 9.1 6.7
Gly 7.0 8.2 8.6 10.2 12.7
Ala 18.0 18.0 22.0 19.8 20.1
Cys - - - - -
Val 6.4 5.3 6.2 3.9 3.9
Met — - - - -

lle 1.1 0.8 0.8 0.9 1.2
Leu 4.1 3.9 3.5 3.4 2.9
Tyr - - - - -
Phe - - - - -

Lys 26.2 26.5 25.9 24.6 21.6
His — -~ — - -

Arg 1.8 1.8 1.8 1.8 1.8
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Fig. 4. Two-dimensional polyacrylamide gel electrophoresis.
First dimension gel electrophoresis was on a disc gel containing Acid/Urea. Second dimension
one was on a slab gel as described in Materials and Methods. H1 was extracted from fraction C.
The gel was stained by CBB R250. A) H1 extracted from exponentially growing cells. Roman
numerals correspond with subtypes shown in Figure 3-A. B) H1 from mitotic cells treated with
colcemid during 4.5 hrs (mitotic index, 60%).

Table 2. The degree of phosphorylation of HI subtypes

HI from HI Subtypes
I I m /v
Exponential
cells* 0.7, 0.8 1.8, 1.8 0.5, 0.5 1.6, 1.2
o Ia Ib la 1Ib m v/ v
Mitotic 1.8 2.7 2.4 6.0 1.2 3.5
(£0.39) (£0.26) (£0.14) (£0.68) (£0.38) (£0.78)

Phosphate (mole)/HI {mole)

Hl extracted from fraction C was separated into subtypes by two-dimensional PAGE as
shown in Figure 4. [¥2P]-orthophosphate was added to the medium one generation period
before harvest (exponentially growing cells) or excess thymidine treatment (mitotic cells).
Values are indicated as phosphate residues (mole)/ HI (mole).

* Values from two independent experiments are shown.
t Mean values were calculated from 4 experiments. The numbers in parentheses show the
standard deviations.
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Fig.5. The accumulation of phosphorylated Hi
subtypes during colcemid treatment.
Each of H1 subtypes was prepared by two-
dimensional PAGE. The degrees of phos
phorylation of subtype I (closed circle), subtype
II(open triangle), subtype Ill(open circle) and
subtype IV/V{(closed triangle) were determined.
(3H)—lysine was added to the medium 3
generation periods before excess thymidine
treatment. (**P) —orthophosphate was added to
the medium one generation time before the
excess thymidine treatment. A solid line
indicates the population of mitotic cells.
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Fig.6. Incorporation rate of **P into each Hl1
subtype.
Each H1 subtype was prepared by two-dimen-
sional PAGE. Mitotic indexes were 12.5%, 32.
5%, 62.5% and 75.3% at 1 hr, 2 hrs, 3.5 hrs and 5
hrs after colcemid addition. (**P)—
orthophosphate was added to the medium at 1 hr
before harvest. (*H]—lysine was added to the
medium as shown in the legend to Figure 5.
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Fig. 7. Dephosphorylation of phosphate residues in
H1 during colcemid treatment.
Cells were labeled with (**P)—orthophosphate
from 1 hr to 2 hrs after colcemid addition. Then
cells were transferred to the radioisotope free
medium containing colcemid, and harvested at
the time as indicated. H1 was resolved into two
bands, that is subtype I /Iil, IV/V/II in the order
of mobilities on SDS-PAGE. Proteins were
determined from densitometric tracing. The
relative value of *2P to protein are plotted as a
standard at time=0.
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Fig.8. Protein kinase activity during colcemid treatment.
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Abstract
The phosphorylation of histone H1 subtypes was analyzed in the present study by two-
dimensional polyacrylamide gel electrophoresis and BioRex 70 column chromatography. H1 of
L5178Y cells, a cultured mouse lympholeukemic cell strain, were separated into five subtypes.
In exponentially growing cells, the degree of phosphorylation was different in each subtype.
Subtype I was phosphorylated at the highest level, followed by subtype IV/V, I and IIl in this
order. In mitotic phase, this defree of phosphorylation was also different in each subtype.
Highly phosphorylated H1 subtype observed in exponentially growing cells showed a high level
of phosphorylation also in mitotic phase. Phosphorylation started simultaneously among sub-
types after colcemid addition, and phosphorylated H1 accumulated linearly. The incorporation
rate of 32P into each H1 subtype was almost constant during colcemid treatment. Within 4 hrs
of colcemid addition, the phosphate residues in H1 did not turn over. The H1 kinase activity

increased six times higher during colcemid treatment.



