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In water, chromatin forms a gel which'on dilution

swells and ultimately dlqsolves in a viscous &1gper$10n.

The ability oﬁ‘chromatln to form rlgld gels 'is regarded by .

. ~ many investigators as characteristic of enzymatically unde-

graded chromatin samples49’42’75”196. DNA under similar

tonditions does not gel.s, Dounce and O'Connel41 p. 2013 ' |
. L . N . ‘
|

~

- stated that they "..:cbnsidef gel formation to be an indica-

tion of an intact desoxyribgnucleoprotein, where the DNA i3

L8

attached to the reéiduallipoprotehqofwtﬁé°chromosomes, S

probably through covalent bonds." The formatioﬁ of the~gel4

qtate is most llkely a result of . Lhe 1nteract10n between the

very lysine- rich Fy (1), hlstones32 103

122,47

» and thiol groups of the‘

[
f

arginﬁne—rich FB(III) histone forming cross-links @nd

@
o

< . . “ R -‘.
disulphide bonds. Bram and Ris24 proposed that the nucleo-
' protein fibrelcoﬂsiéted of ,a siﬁglé DNA'doublg'helix mole-

cule that wééyirnegularly supércoiled or folded w'th an

ated by. areas

einslgs.

o vaeg%onS”of’high hiéﬁbne‘deqsity ségm to be sepa
.“of DNA free of histones but bdund to acidic pPro

Thermal denaturation of chromatin is' & method used

to probe thébstructure‘of nuclephistone and the ways that '

'»hlstones are a55001ated w1th DNA. The melti g temperature of
X . 6 . N
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tissue was found to result in a 50% inhibition of endo-

genous RNA polymerase template activity and 60% reductions
' A K

C s . 3 ‘q . . . :
in incorporation cof TH-uridine intc nucleic 'acids. Exposure _ _

of tissue to 400 KRad severely inhibited (46%) the igcor—
a . . } S~
poration of 3H"uridine into polyribosomes. Inhibition of

‘RNA‘polymefase activity was not due to enhancement of ribonu-
. ) ) o

clease activity in irradiated tissue, Activity of endogenous RNA
/ . polymerase of isolated chromatin exposed to increasind
dosages of y-radiation was severely inhibited at doses

J beyond 100 KRad. This indicated that y-rays altered, the

s

function of the enzyme of other chromatin components, such
as the DNA template in RNA synthesis., Soluble RNA'poly- ;

merase: preparations of irradiatesd chromatin were found to

- o

transcribe DNA of control or irradiated tissue less than did

gontrol‘eniyme on irradiated DNA suggesting that irradiation .

o% RNA polymerase alters transcription activity more than

does damage to the DNA- template.

4
B. Histone Metabolism - o ' o . .

Y

Since histones are essential components of eukaryo-

@

- tic chromatin and most likely regulate both its structure

/W\ ‘ and function acting as gendtic repressors, ordered rates of
‘. A3 ) . .
"histone biosynthesis closely paralleling replicatio

other chromatin components would seem to be cessary for

o

replication and maintainiﬁg the differepfiated state of the

-~

cell. Cytoplasmic synthesis of histones has been sho#n to




























included to 'stabilize the huclear membrane. « The tissue was .

provide a slightly hypertonic solution to insure, that nuclei

would not burst due to osmotic shock. Magnesium ions were

- ]

[
‘

alloWeé to stand in the grinding médium for one hour to allow

the infusion of the magnesium ions ln order to stabilize the
nuclei.. The tissue was then Qrpuhd for one\and a half minutes

at maximum speed in a Wariné blender to break the cells and
release - the nhelei. The brei resultlng from the grlndlng e
was then filtered through four layers of cheese—cloth,'ahd
the residue was ground in the grfhdlng medium once more to
increase the yield of nuclei. The comblned flltrates were N
then filtered throuqh a series of Nltex &?ober, Ernst and
Traber, Inc., Elmsford, N. Y ) nylon meshes in the following
order: 375 M, 100 ¥, 25 U, and 10 H. In order to facilitate'

the filtering of the nﬁclei‘thfough the last two screens, suc-

. tion was used. This process effectively removed all larger cell

fragments and whole cells so that only intact nuclei and smal-
ler material were able to pass threuéh the 10 ¢ mesh filter.
The flltrates were then’ centrifuged at 500X g at 4°C for ten min.

The pellets, after centrifugation, contained nuclei, starch

' grains, chloroplastv cell wall material rand membranes, but no

whole cells. The pellets were then further purified by resuspen—
sion in a washlng medlum consisting of 0 25M sucrose, 0.01M
MgClZ, 0.01M Tris, 0. 025M NaHSO3, 1% (v/v) Tflton X-100,

using double distilled water_and adjusted to pH 8.0 with

s . R .
4 .
. : 4 ’
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suction filtration on'a Buchner filtér.' The filtrate was
then used.to prepare an acrylamidé stock.solution which is .
60% (Q/v) acrylamide and 0.4% .(w/v) bisacrylamide. IR
ﬁ,N}N'VN{Jtetrametﬁyiethylenediamine'(Temed) was used to

speed the polymerization reaction. ‘The Temed stock solution
‘1‘"

was 4% (v/v)-* Temed and 43.2% (v/v) acetic acid. The initia-"

tor of the polymerization reaction is ammonium Rérsulphate

which was added to a 4M urea stock solution just before use
» , N “

L 4

at' a concgntration of 0.2% (w/v). .

@\
-
~

(1ii) Pféparation of giﬁyacnylamide Gels

To make 12 7-cm ggis'of final concentration 15%

acrylamide, 0.1% biéacrylamide and 2.5M ured, the stock

sdlutions described above were added together in proportion

v

of 4 ml acrylamide stock, 2 ml Teméd stock, and 10 ml 0.2%

-

ammonium‘persulphate:, The final mixture was then degassed

using a tap aspirator. 'Onefml of the mixture was then fran$~

’ferredfinto the glass tubes which wefe wrapped with parafilm

- /
at one end.': A rack was used to maintain the gel tube$ in an

erect Position. . After addition of the acrylamide solution,
o B ¢

T

0.5 ml of cold acetic:acid solution was added to the top of
. ° /\ :
each tube. The.addition of acetic acid eliminates the

meniscus Of the acrylamide and ensures a flat top on the

: \\\\\?els which is necessary for the attainment of straight bands
¥

%g the final eLéctrophorqgrams. Polymerization was usually -

T
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in the thesis. These preliminary experiments did point out

/
" the necessity of -using Nitex screens to isolate pure nucleir.

!
to prevent whole cell contamination and of using protective

N enzyme inhibitors in the extraction media in order £5 obtain

histone protein fractions without baéic protein contamination.
t _ The method described by SpikerlGO, modified to

include filtration’of the homogenates through Nitex fil-

ters, yielded nuclei free of whole cells, chloroplasts,

or proﬁein contaminants. The method used was found to be

rapid, allowing isolation of nuclei from 35 - 3% g of coty-.

A

ledons, dependfﬁg on the\stag? Qf developmént when extrac-
ted. Typically, 15 mg of nucleohistone from 4,800 cdtyle-
//fdons at day 14 Qas found to contain 6 mg DNA, 0.4 mg RNA,
1.5 mg acidic protein and 4.5 mg histone. Extraction of
nucleéhiétone from later stages of éérmiﬁa&ioﬁ‘required
more wééhes of the nuc%ear pellets in order to remove
chloégplast—pgotein cont;mination.from the larger differj?f
\\ tiated cells resulting in lower yields of nuclei.’
Presence of lipid in chromatin anq nucleohi;!bne
was not measured but inferred to be present from observa-
_tiohs of the persistence of lipid solubléfé?lofophyll,
even after Yepeated washes with égueous solvents. Shearing
oﬁ.ﬁhe chromatin in &fder to produce nuclechistone resul-
ted in separation og

floccﬁlent material which foamed

“ ‘- "\ . . .
‘} to the surface of e yater. The relative amourits of DNA,

N

n






















-

!

.y y

Figure 8: Electrophoregrams of acetylated and methylated

t

histones. The source of

7

acetylated histone

{(Band C) and methylatwstone D-F is the 'samef

as described in Table VII.
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A. eDFtreated nuclei.

é%. Non-irradiated nuclei i‘ncubated, with 14C;-aceta.te.

C. Nuclei exposed to 1 kR prior .to

incubated

D. Non-irradiated nuclei
- o .

methionine (methyl—3H) .
E. Nuclei exposed to 1 kR prior to
' 1

F. Nucleiyexposed to 5 kR'prior to
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.Eicantly different from those. of the lrradlatedlspecimen,:-

‘Yhisfone (day 14) from nuclei irradiated in vitro (Table 1vb)
walues of RNA remained unchaﬁged*aféer\irrad{ation. Since.

. fo&—nucleohistone composition, at day- 14, were added to

" of- radiation in vitto.on nucleohistone were investigated.’ . N e

* ~ M . “ ‘- + . o
In one experiment,nuclechistone at a concentration of

_ N ,
The histone and acidic protein contents of nucleo-

was not significantly different than that of controls. The

i
#

irré@iation had no observable effect, the values obtalned

4

Table IT and the average of the day 14 nucleohistone ceﬁpo%

sition was compared with those obtéineq for eétyledoné at,
dayc 15 to 22 of germlnatlon. The/elder, more:differentia-

ted cotyledons were found tp posvess more hlstone (B< 0.001),

-

greater amounts of acidic proteln (P< 0 Ol) and increased,

levels of RNA (P< 0 05) relatlve to DNA. ©o

* A}
LI . .

-~ ’
> L . . 3

)

~ B. Response of Nuclechistone and Histones to In Vitro

. . . ,
Irradiation y - o e

since irradiation*of isolatéd nuclei di&Lnot.yiéld '

observable effects on the nucledhistone, tﬁe direct “effects .

‘o

467 py3/ml, was irradiated with 5 kR X-rays, whi}e an iﬁeﬁti—

cal sample served ‘as an un-irradiated control. Visible,

7

prec1pltatlon and turbldlty developed immediately followxng .

irradiation. The Uv~absorptlon characterlstlcs wefe 31gn1- S
)

(Table V). , . , S I L



























Table T¥: AT

.

Expefiment 1-7 (10

.

C Ww.x ~

Histone (%)
.Weight (ug) -

: dpm

“dpn/mg X Hoalw
1kxrR ° .
Histone . (%)
Weight (ug)
dpm m

dpmag X 1073

-5 kR
A Histone (%)
. " Weight™ (ug)
dpm .

@mE\BQ-N Holw

__ (; ° ~ . 39 <
\J ) - , N -
um@n@SOmvrowwwmﬂwo= of Histones. } . . C
. . \ . . | °
" + M@ * ) .
min. incubation) ) Histone Fraction
Total 1 2 © 3 4 L5 6 and 7 8
99 0.5 .6 8 0.5 3~ ..57 . 24
. 80 0.40 4.8 6.4 0.40 2.4 - 46 19
' 358 . 28 26 62, . 34 44 158 6"
4.48 °.70.0 5.42 9.69 85.0 ' 18.3 3.46 0.31
//// . i ' * *
. ’ ;/ -
" 190.5 - 0.5 7 8 13 58 23
42 0.21 2:9 3.4 042 1.3 2ef 9.7
504 + .38 64 108 -~ 58 58 166 12
12.0° 181  2I.8 - 32.1 38  46.0 6.81 . 1.24
L ) Lo d T -
V - . ! \l. ’ 0
©.99.5 Q.5 8 10 1 T e T~ 57 - 21
75 0.34 = 6.0 ~ 7.5 ° 0.75 1.5 43 16
' 320 - 6 . .30 64 =1: 28 * 140 i 14
. .4.27  17.7 5,00 8.53 50.7 18.7 3.27 0..89
| . ‘ e
1 c . .
| - 5

. .





















/4\ * Histone metabolism of X-irradiated day 14 nuclei

122

[
’

. , o
characteristics of nucleohistone but did alter histone

mobility upon electrophoresis and reduced Fy (1) histone

'phosphorylation to é’significant degree. When cotyledons

were)bﬂrradlated with 1 kR X—rays,-and then stored for
approx1mately one day after radiation, differences in the
chemical composition of nucleochistone were observed. Lower
histone contentslof nucleohistone from cotyledons extracted

hours after irradiation were suggested to be related more

" to X-irradiation-induced delay of mitosis than to direct

~
effects of radiation on the nucleohistone complex, or to

synthesis of its oomponents. This view was strengthened

-

by the observation that in vitro X-irradiation of nucleo- .
— ¥}

hlstone and hlstones followea by electrophore51s did not

1nduce changes in hlstones upon elecrrophoreSLSJ/X—lrra—‘

hd *

diation of only high concentrations pf nucleohistone in’ " C .
2£E£Q resulted in changes in spectral characten&stlcs and
decreases in T , hypochromicity and decreases of relatlve
viscosity. The effects were explainéd to be con51stent'

with a 'single~target-multihit' model of direct‘radiation .

. effects on macromolecules in agueous systems.

- o8 v,

revealed that acetylation, methylatlon, and esterlflcatlon

of histones w1th KHZ 2P04proceededat low rates and that

‘none were’significantly'affected by iiradiation. T

32

greater degree of incorporation of AT P into nuclgohistone 4

-
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