























Table 1. DHNA contents in nuclel isolated by varying degrees of homogenization.

The rows represent individual experiments; columns represent condi-
tions of homogenization. Contents are expressed in mg of DNA per ml
of sample.

05 10 15 20 25 30 35 g0
0.0kt 0.030 0.034 0.019 0.039 0.024 0.038 0.028
0.074% 0.059 0.058 0.072 0.061 0.061 0.073 0.077
0.03k 0.047 0.033 0.039 0.046 0. 044 0.037 0.039
0,103 0.086 0.057 0.085 0.037 0.040 0.066 0.052

0.048 0.045 0.053 0.050 0.055 0.043 0.055 0.044
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Table 2. Percent yield DNA in nuclei isolated by varying degrees of homo-
genization. No yield taken on RAT i. Rows represent individual
experiments; columns represent conditions of homogenization.
Yield is expressed as a ratio of DNA contents of pellet to homo-

genate.
RAT 0s 10 15 20 25 30 35 ko
2. 0.944 0. 744 0.732 0.909 0.770 0.770 0.921 0.972
3. 0.768 0.963 0.745 0.881 0.914 0.973 0.746 0.786

b 0.877 0.732 0.702 0.775 0.576 0.672 0.678 0.538

Se 0.753 0.704 0.833 0.780 0.853 0.674 0.853 0.683
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to the slope of the DNA loss and the results of the yield
are very close to those obtained by Elobel and Potter (1966),
then one would be concerned about the possible reasons be-
hind the differences. It is posaible that fragmented nuclei
less than 0.2 microns in Diameter are being sedimented. The
time and force present in the ultracentrifuge are great.

Due to the viscoelty of the solution that the particles
which are sedimenting had to pass throughi it is possible

to determine the approximete sedimentation coefficient (S*)
and to establish the particles found in the pellet« Bishop
(1966) and Cline and Pyel (1971) stated the formula for
figuring the 5%* value.

Dy = D, vy (dM)
S'ﬁ! - 5 .
(v,) (w°g) (D, = D) (R)

In this formula Dp is the density of the particle, D is the
density of water at 20° c., Vw is the viscosity of water,

Ve is the viscosity of the medium, dM is the dlstance that
the particles move, D, jg the density of the medium, R is the
average radius, and wzﬁ is the angular velocity of the cen-~
trifuge tube. Liost of these values can be obtained from
table of constants. The approximate 5% value was obtalned
for minimal and maximal areas of the centrifuge tube that
particles traveling needed to reach the wall of the tube.

The minimal S* value as calculated was 2 X 105 with the maxi-
mal valuo being 5.5 x 10°. Anderson (1966) illustrated a
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diagramatic presentation of distribution of subcellular come

ponents as a function of sedimentation rate and banding

density. The centrifugal systems now available are capable
of making separations on the basis of either particle sedi-
mentation rate or banding density. If a particle has a
sedimentation coefficient and a banding density not shared
by subcellular particles, these particles can be isolated in
a pure states Anderson's chert indicated that nuclei have
an S* value of approximately 107. while particles of mito-
chondrial size have a maximum S* value of 10°.

Assuming that the densities mre the same then any
nuclear fragments larger than mitochondria should have sedi-
mented with the nuclei, but then any nuclear ribosomes, or
particles of that or emaller size, would not have come down
with the pellet, but would have remained st the interface.
Prom this chart it was ascertained that nuclei and large
nuclear fragments would sediment but the other subecellular
components would not. Anderson's values were derived from
a variety of experiments by different methods, but they
represent agueously isolated components. The gap in S values
is s0 great that even if his values are off by a factor of
10 the same conclusions will hold true. The fragmented
nuclel (there would be a large number at maximum stroke
number) must not have had much protein or RNA extrmcted from
them, since their concentrations veried only slightly. Thus

these components are not held in by the nuclear membrane
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because of the porosity of the membrane and turbulence of
the fluids, but by some kind of ettachment to the nuclear
solid phasge,

Table 3 contains the data comparing the concentra-
tions of proteins to varying degrees of homogenization.
Very little published data could be obtained for comparison
in this area. Finical (1971) found a high Protein/DNA ratio
than Wilbur and Anderson (1951). Finical stated that one of
the advantages of the nonaqueous method of isolation is that
the water soluble proteins are not lost. Finical found a
7.9 ratio and Wilbur and Anderson found a 5.1 ratio. Table
9 illustrates the protein/DNA ratio obtained by varying
homogenization. These values are comparable to those ob-
tained by Wilbur and Anderson. From the difference in the
two ratios there must be some protein leaching during the
isclation process. The protein loss that was obtained in
the experiments was an average of O.44 mg/ml with a range
from 0.21 to 0.70 mg/ml. The loss for each individual
experiment was very close. It was found that the loss of
protein oeccurred during the first homogenization. Therefore
all of the water soluble proteins are removed early in the
homogenization and further homogenization is not important
in determining protein content of nuclei.

Table 4 shows the regression analysis of the first 3
tables. In column & is the regression of Table i, column b

is the regression of Table 2, and column c is the regression




Table 3. Concentration of protein in nuclel isolated by various degrees of

homogenization. Rows represent individual experiments and columns
represent conditions of homogenization. The contents are expressed
in mg per ml.

05 10 15 20 25 30 35 ho

0.140 0.170 0.156 0.118 0.140 0.200 0.067 0.067

0.055 0.121 0.133 0.111 0.108 0.072 0.087 0.106
0.136 0.112 0.191 0.144 0.146 0.140 0.140 0.128
0.223 0.146 0.145 0.098 0.112 0.133 0.154 0.125

0.163 0.169 0129 0.148 0.183 0.131 0.162 0.178
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Table 4. Regression analysis of variations in nuclear contents with variation in
number of strokes of homogenization. Symbols are y = mx + b; where y is
content in mg per ml; m is the slope of the line; x is the number of
strokes from 0§ to 40; b is the Y intercept; r represents the correlation
coefficient. By t~test with samples of 5 pairs, a correlation coefficient
of over 71 indicates the slope is significantly different from zero.

Rows represent individual experiments and columns represent regression

values.
Contents Conce. DNA Yield DNA Conc. Protein
(no values rat 1)
RAT r b n r b m r b m
1. ~e2185 .0361 =-.0002 -e3220 +1666 =~.0013
2. 0430 .0649 .00003 .O435 .8182 .0004 -.O0747 .1020 -.0002
3. «2160 « 0377 « 0001 0943 .8380 « 0009 «0753 «1409 +0002
k. -6924 «0996 -.0016 -s6912 <8360 ~.0060 ~.5133 «1824 ~.0019
5 2827 o475 « 0001 .2825 7406 «0019 ~.0954 «1584 =.0002
reggﬁgsion -.1178 ~-.00019 .0554 ~¢0937 <8112 =.0009 =.6587 =.0005 1416

N
o
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of Table 3. Symbols used are Y = MY + by, where Y is the
concentration of the nuclear componenty ¥ is the slope of
the liney x represents the variation in homogenization; b
is the X intercept; and r is the correlation coefficlient,
Using the student t-test with samples of § pairs of correla-
tion coefficient over 0.71 indicates that the slope iz sig-
nificantly different from 0. In observation of the dats
contained in this chart it can be seen that the data is not
above the significance level. Therefore little correlation
can be eatablished. Antoine (1971) found a very high corre-
lation with respect to numbers of nuclei and varying in the
amount of homogenization that takes place. Since 1little
correlation can be found in the experiment one must sssume
that there is little correlation between degrees of homogeni-
zation and nuclear contents. An explanation to what is hape
pening is that the nuclel sedimenting carry everything with
them, including the fragmented nuclei and nuclear contents.
Tables 5 through 12 in the appendix show the RNA con-
centration, RNA yields, protein ylelds, protein/DNA ratio,
RNA/DNA ratioc and the regression of the same. Here again
the correlation was low but the results were comparable to

those obtained by Blobel and Potter (1966) and Finical
(1971).




CONCLUSION

From the work of Antoine (1971) it was found that
nuclei could be divided into 6 classes on basis of their
diameters; and the effects of conditions of homogenization
can clearly be seen with increasing number of strokes which
produce a decrease in concentration of ell nuclear types.
This work was substantiated.

During homogenization nuclei are being disrupted.
While disruption is taking place very little protein is lost
due to further homogenization. DNA ig decreasing during the
homogenization process, but not decreasing nearly as rapidly
as the numbers of visible nuclei decreases. From the celcu~
lation of the S¥% values 1t was found that only nuclei or
large nuclear fragments contain protein and nucleic acid.
Therefore further homogenization has little effect on the
contents of isolated nuclel.

The work on this thesis may be further extended by
etudying the effects of rehomogenization on types of nuclei
and their contents. It is also recommended that a more
thorough etudy be made of the invisible nuclear fragments at
higher degrees of homogenization and the isolation process

in the centrifuge be done at varying speeds.
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Table 5. RNA concentration in nuclei isolated by various degrees of homo-
genization. Rows represent individual experiments and columns
represent varying conditions of homogenization. Contents are
expressed in mg of RNA per ml solution.

RAT Qs 10 i5 20 25 30 35 40
1. +0029 «0002 «0006 « 0042 «0029 «0010 « 0008 0002
2e « 0140 - 0077 . 0043 <0009 0269 0116 «0052 «+0012
3. 0045 .0018 «0014 .0025 <0045 - 0004 <0112 «0003
k. <0147 «Ol71 <0063 0073 «0073 - 0046 .0032 +0036

Se +0115 <0104 - 0084 «0115 «0134 . 0079 « 0492 «0189

324
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Table 6. Yield of RNA in nuclei isolated by various degrees of homogenization.

Iy,

Sa

Rows represent individual experiments and columns represent varying
degrees of homogenization. Yield is expressed as a ratio of the
nuclear contents of the pellet as to the homogenate.

05 10 i5 20 25 30 35 40
0217 0120 20067 0014 0418 20034 «0081 »0019
0277 «0111 .0032 . 0154 <0277 20055 «0690 «0018
<0196 . 0629 0084 « 0098 .0098 - 0061 <0043 « 0048
«Ol51 + 0408 20329 «0ks50 «0525 <0526 Q310 + 0740

304
<0




Teble 7. Protein yield in mucleil isolated by various degrees of homogeniza-
tion. Rows represent individusl experiments and columns represent
varying degrees of homogenization. Yield is expressed as a ratio
of the nuclear contents of the pellet as compared to the homogenate.

RAT 05 10 15 20 25 30 35 Lo

l « ORI - o

- - - - - -~ - b A

2 & T v . T - R ——— - - can T -

3. «3091 2545 ole3h1 <3273 <3318 <3182 <3182 +25909
b <2802 «1830 01822 «1231 -1l10 <1667 <1933 01569

5« «2998 «3106 «2369 2715 <3357 2411 «2981 «3267

L3
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Table 8. Regression analysis of variations in nuclear contents with variation in number
of strokes of homogenization. Symbols are y = mx + bj where y ls nuclear con-
tents in mg per ml; m is the slopes x is the number of strokes from 05 to 40;
b is the y intercept; r represents the correlation ccoefficient. Rows repre-
sent individual experiments and columns regression values.

Contents Conc. RNA Yield RNA Yield Protein
RAT r b m r b m r b m
1. « 5479 «00009 0001k -

2. <0357  .0095 «00003 =1272 0169 =.0002 ———— e——— —————
3. L35  .0008 .0002 4689 .0032 .0010 +0755 00037 .3201
b ~«5897 .0299 =.0009 -.5898 .0399 -.0011 ~+5135 2291 -.002%
5. «5919 =-.0001 0008 0049  .0428  .000004 -.0955 .2913 -.0003
raﬁﬁiﬁaian =e0267  .0092 -.00003 ~.2643 .2719 -.0045 -.1367 .2821 -.00095

e
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Table 9. Protein/DNA ratio from nuclei isolated by various degrees of
homogenization. Rows represent indlividual experiments and
columns represent varying degrees of homogenization.

RAT 05 10 15 20 25 30 35 ko

1. 3.182 5.667 4.588 6.211 3.590 8333 1.763 24393
2. 7432  2.051 2.293 1.542 1.771 1.180 1.192  1.377
3. 4.000 2.383  5.788 3.692 3.17%  3.182 3.784  3.282
b, 2.165  1.65% 2,544  1.154 3.057  3.301 2.335  2.388

5. 3.382 3.745 2.412 2.952 3.336 3.035 2.963 4.055

L~
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Table 10. RNA/DNA ratio as obtained from nuclei isolated by various degrees
of homogenization. Rows represent indlvidual experiments and
columns represent verying degrees of homogenization.

RAT 05 10 is 20 25 30 35 &40
1. <0659 «0067 «0176 2211 - 0744 .0lt77 .0211 «0071
2. «1892 «1305 <0741 <0125 L8410 «1902 <0712 «0156
3e <1324 <1342 «Ol24 <0641 .0978 «0091 «3027 «0077
k. 1427 «8263 «1105 . 0860 «1989 1144 «0L86 +0688

5 «2386 «2306 «1573 .0230 «2450 .1829 8995 4315

L)
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Teble 11. Regression analysis of varistions in nuclear contents with variation
in number of strokes of homogenization. Symbols are y = mx + by y is
nuclear contents in mg per mly m is the slope of the line; x is the
number of strokes from 05 to 403 b is the y intercept; r is the
correlation coefficient. Rows are experiments and columns are con-
ditions of homogenization.

Contents RNA/DNA ratio Protein/DNA ratio

RAT r b m r b m

1e -.0080 .0652 ~+00005 .0028 h.751 .0006

2. .0726 -+1395 .00095 -.1305 1.670 -.0066

3. .2543 +0667 «0027 ~e1213 3.953 -.0119

b. -4586 93 ~-.0016 .4389 , 1.716 «0303

Fe « 5389 . 00027 «0141 -e3203 3.368 -20125

mean -+ 0771 «1833 ««0013 « 0796 3251 -«0107 et

regression




Table 12. Nuclear concentrations isolated by varying degrees of homogeni-
zation. Rows represent individual experiments and columns

represent varying conditions othomcgenizatian. Total concen-
tration equal 10¢ nuclei per MM-7.

RAT 05 10 15 20 25 30 35 40
1. 34070 3.000 2.850 24300 2.250 2.000 1.750 1500

2. 3.500 3.450 3.380 3430 3.200 2.430 2.500 2.180

3 Y A A —

- E— i — — —— A 2~

L. 5.075 L.625 3.950 4.200 3.650 3.625 3.425 2.975

S5e 6.125 54750 5350 be1?75 3925 3875 3950 3.450
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