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SUMMARY

Nucleolar organizers are located in the short arms of
chromosomes 1B, 6B and 5D of the complement of polyploid
wheat. Numerical variation of the arms produces a corres-
ponding variation in the maximum number of nucleoli
per cell.

The short arm of chromosome 1A and the long arms of
chromosomes 7A, 7D and 5D carry genes that regulate the
activity of the nucleolar organizers (measured either by
silver impregnation or by pulse labelling experiments with
tritiated uridine). These regulators probably manifest them-
selves by promoting or repressing the general nucleolar
organizing activity in the cells (chromosomes 1A, 1D, 2A
ando 6D) or the activity of specific nucleolar organizers
(chromosomes 7A or 7D). It is probable that chromosome 5D
carries not only an organizer, but also a suppressor of the
nucleolar activity which is cumulatively epistatic over a
strong promotor located in the same chromosome. This
promotor can increase the nucleolar activity in di-isosomic
individuals by about 309, relative to normal plants.

1. INTRODUCTION

Bread wheat, Triticum aestivum (2n=6x=42) is an
allohexaploid plant that carries three different but related
genomes (A, B and D) which were added through spontaneous
crossing followed by the doubling of the haploid complement.
It is generally accepted that the donors of A and D genomes
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were a diploid wheat (2n=14; Sax, 1922) and Aegilops
squarrosa (2n = 14; McFadden and Sears, 1946; Riley and
Chapman, 1960), respectivelly. The evidence that Aegilops
speltoides (2n = 14) represents the donor of the B genome
(Sarkar and Stebbins, 1956 and Riley, Unrau and Chabmlan,
1958) has been frequently questioned and several other diploid
species of the sub-tribe Triticinae have been indicated as
alternative donors (for revision see Sears, 1969).

The number of nucleolar organizers with visible
production of nucleoli in polyploid wheat is less than the
total expected from the donor species. In T. aestivum,
Crosby (1957) found that only four of the five inherited
organizers produced nucleoli and they were located in the
short arm of chromosomes 1A, 1B, 6B and 5D. It was
deduced that one of the A genome organizers was lost or
became undetectable.

A very great decrease of nucleolar activity was found
to occur in plants lacking the short arm of chromosome 1A
(Jain et al., 1968). Aparently the reduction in nucleolar acti-
vity was much greater than that expected from the simple
absence of an organizer of minor importance located in
ghromosome 1A. It was subsequently demponstrated that
the absence of 1AS also resulted in a significant decreasa
in total r-DNA of the cells Mohan and Flavell, 1974). It
was, therefore, suspected that 1AS carried a promotor of
the nucleolar activity of the whole complement.

A significant decrease in nucleolar genes was also de-
tected in tetrasomic 5D individuals in relation to normal
disomic plants Mohan and Flavell, 1974). Since 5D also
carries a nucleolar organizer, an increase in nucleolar acti-
vity should be expected instead. This suggested the exis-
tance of a suppressor of the nucleolar activity in chromo-
some 5D, which should have cummulative effects.

These facts strongly suggest that in polyploid wheat the
nucleolar organizers are under the genetic control of regu-
latory genes distributed along the complement.

This paper presents new data that emphasize the primor-
dial role of those genes.




(3) NUCLEOLAR ORGANIZATION IN THE GENUS «TRITICUM» 123

2. MATERIALS AND METHODS

All the diploid and polyploid species of the sub-tribe
Triticinae were originated from the stocks originally obtained
from Dr. E. R. Sears. Tetraploids «Camara» and «Resende»
were originally produced in this laboratory from cros-
ses Triticum aestivum X Triticum durum performed in
order to obtain compensated nullisomic-tetrasomic combina-
tions at the tetraploid level (Mello-Sampayo, 1972 and 1974).
«Camara» is a 1D-1B chromosome substitution line and
«Resende» is a tetraploid wheat in which a large distal
segment of chromosome 5D was distally inserted into the
long arm of chromosome 5B through crossing-over between
the two homoeologous chromosomes. «AAL 9» is a disomic
alien chromosome addition line in which chromosome 5D
of Aegilops squarrosa was added to Triticum dicoccoides.
This was obtained by M. Noronha-Wagner from pentaploid
«Triticum spelta» (synthetic) X Aegilops squarrosa and succes-
sive back crosses to Aegilops squarrosa for elimination of Aegi-
lops squarrosa chromosomes. The extra Aegilops squarrosa
chromosome was identified to be 5D through test crosses to the
ditelosomic lines of Triticum aestivum. The strain «Zorba»
(Zeller, 1972) is an alien substitution line 1R-1B supplied by
the author.

Seeds were germinated in Petri dishes at 220C.

Metaphase plates were studied after cold treatement of
root tips, fixation and staining for 24 hours immersed in
normal acetic-carmine stain.

The silver impregnation technique, for staining of
nucleoli, was performed according the method described by
Fernandez-Gomez et al. (1969). The impregnation was done
with 294, silver nitrate, after fixing the root tips for two
hours with a 1:1 mixture of 1% hydroquinone and 1094
formol. Then, after reduction with the formol-hydroquinone
mixture, the roots were treated with photographic fixing
solution (Kodak) for 15 minutes, to obtain more limipid
preparations. In each chromosome combination the number
of nucleoli per cell was counted in 100 interphase cells,
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It is fair to conclude that the maximum number of nucleoli
per cell corresponds to the number of active nucleolar orga-
nizers, since it was observed that it was equal to the maxi-
mum number of separate nucleolar sites observed at
telophase.

Root tips for autoradiography were kept in a solution
of tritium labelled uridine (5:Ci/ml; specific activity 5Ci/mM)
for 30 minutes. After incorporation of the label the root
tips were washed in water and fixed in 1% formaldehyde
in M/30 phosphate buffer (pH 7) at 20C for 25 minutes
(Evans, 1968). Squashes were made after maceration with
a glass tapper on a previously cooled slide to isolate the
nucleus. Cover slips were removed and the slides werae
digested with DNase, prior to coating with stripping-film.
The autoradiographs were prepared according to the standard
stripping film technique and stained with Giemsa, after an
exposure time of two weeks. Silver grain counts were
performed in cells with a single large nucleolus. Preliminary
and extensive densitometric observations (Canas, unpubli-
shed) indicate that at this stage, nucleolar RNA amount
is fairly stable and it remains at its maximum in wheat
root tips.

3. RESULTS

Table 1 shows that the diploid Triticinae species T. mono-
cocoum and Aegilops speltoides should carry four active nu-
cleolar organizers whereas Aegilops squarrosa only two. It was
also found that tetraploid wheats (T. durum, T. dicoccoides
and T. turgidum) should carry four nucleolar organizers which
suggests that in these wheats two of the four different
organizers inherited from the parent species (probably those
of the A genome) remained inactivated or were absent.

It is very likely that the two pairs of detected nucleolar
organizers of tetraploid wheats correspond to those already
found in the B genome chromosomes (1B and 6B) of hiexaploid
wheats. It was possible to substitute chromosome 1D (a non-
-nucleolar chromosome) for 1B in Triticum durum. The
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corresponding strain («Camara») war estimated to carry two
nucleolar organizers. The chances are that the two remaining
organizers were located in the pair of 6B chromosomes, since
these were the only chromosomes carrying a secondary
constriction in this strain.

TABLE 1

Nucleoli in root-tip cells at interphase in some Triticince species

| Estima- | Maxi-

[ ted mum Average
number | obser- | number of

2n Genome constitution of nuc- ved nucleoli

leolar | number| per cell
organi- | of nuc- (in |00 cells)

Zers leoll/cell’

. . l A | , o
T. monococcum ; 14 |AA 4 4 [2.49 + .08
Ae. speltoides 14 (BB 4 4 209 +.07
Ae. squarrosa 14 |DD 2 2 139 +.05
T. durum X T. monoc.. 21 |AAB 4 4 218+ .08
T. durum 28 |AABB 4 4 |266+ .08
«Camara» 28 |AABB (— 1B;--1D) 2 2 (1431 .05
«Resende» 28 |AABB 4 4 (3101 .08
T. dicoccoides 28 |AABB 4 4 |269+ 08
«AAL 9» 30 |AABB -}-5D 6 6 340+ .12
T. turgidum 28 |AABB 4 4 | 25274 .08
T. aestivum 42 |AABBDD 6 6 [332+.3
«Zorba» 42 |AABB (-1B)DD (+ 1R)| 4 4 [210+.09
«T. spelta» (synthetic) 42 |AABBDD 6 6 |342+.11

Table 1 also shows that in triploid wheat hybrids, there
are four estimated nucleolar organizers. This suggests that A
genome organizers were not functional in triploid hybrids,
as well. If the appearance of a secondary constriction denotes
nucleolar activity, it is clear that chromosomes 1B and 6B
which are morphologically satellited in triploids carry two of
the four organizers. It is more probable that T. monococcum
which already carries active organizers keeps them functio-
ning at the triploid level than that the A genome organizers,
if they exist, begin to work instead. Other alternative hypo-
theses are still less probable.
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The number of active nucleolar organizers was estimated
to be six in the hexaploid wheats that were studied (Tables 1
and 2). A higher number of nucleoli was never detected with
reliable certainty in any cell, although minute blobs could
not be excluded in extremely rare and non significant cases.

The six nucleolar organizers that were indirectly detzcted
in «<AAL 9» (Table 1) indicate that the 5D chromosome must
carry the extra nucleolar organizer which is absent in tetra-
ploid wheats, for this strain has an extra pair of 5D chromo-
somes added to the complement of T. dicoccoides, a tetra-
ploid spzcies, which carries only four organizers.

Also at the hexaploid level the decrease from six to
four of the number of nucleolar organizers estimated in the
variety «Zorba», which has a substitution of chromosomz 1R
for 1B (Zeller, 1972), confirms that 1B carries one of them.

Ditelosomic and aneuploid lines of Triticum aestivum
seem to be valuable material for direct location of nucleolar
organizers in the short arm of chromosomes 1B, 6B and 5D
(Table 2). There is a direct numerical correspondence bet-
ween the absence of one of such arms and that of one
estimated nucleolar organizer.

On the other hand when a plant is homozygous defficient
for the long arm of chromosomes 7A or 7D there is also a
systematic absence of two estimated nucleolar organizers.
This does not happen when only one chromosome 7A or 7D is
absent as in the case of monosomics 7A or 7D. It can, therefore,
be concluded in the best hypothesis that the homozygous
deffective plants carry not a nucleolar organizer but a
regulator element which operates upon a specific pair of
homologous nucleolar organizers.

In its turn, in the absence of the short arms of
chromosomes 1A and 1D, of the long arm of 2A and of
the B arm of 6D, the number of estimated nucleolar organizers
decreases from six to five which should correspond to the
inactivation of one organizer. There is no indication of
which organizer is inactivated but it is possible that the
chromosome arms which were mentioned above carry also
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genes that regulate the activity of nucleolar organizers
located somewhere else.

TABLE 2

Nucleoli in root-tip cells at interphase in some ditelosomic
and aneuploid lines of Triticum aestivum L.

Euploid
Ditelcsomic 1BL
Monoscmic 1B
Tetrasomic 1B
Ditelosomic 6B L
Monoscmic 6B
Tetrasomic 6B
Ditelosomic 5DL
Monoscmic 5D
Tetrasomic 5D
Ditelosomic 7AS
Monoscmic TA
Tetrasomic TA
Ditelosomic 7D S
Monoscmic 7D
Tetrasomic 7D
Ditelosomic 1AL
Monoscmic 1A
Tetrasomic 1A
Ditelosomic 1DU
Monoscmic 1D
Tetrasomic 1D
Ditelosomic 2AS
Monoscmic 2A
Tetrasomic 2A
Ditelosomic 6D #
Monoscmic 6D
Tetrasomic 6D

| Chromosome
Zn | del?l::l:;‘ln(—) ‘

;or duplicate (+)
42
42 —1BS
41 —1B
4 | 1B
42 | —6BS
4 | —6B
44 - 6B
42 —5DS
41 — 5D
44 +4- 5D
42 —1AL
41 —T7A
44 +7A
42 — 7Dl
41 —1D
44 +4-7D
42 —1AS
41 —1A
44 +1A
42 —1DS
41 —1D
44 +1D
42 —2AL
41 —2A
44 +2A
42 —6DB
41 — 6D
44 - 6D

Estimated ‘ Maximum

number |
| nucleolar |
iorganlzers

(=B =R =i =i R e R = i R =2 B = B = B = B - R~ R = R = - R = T - - B ) B N OIS I A S I =2

observed
number

of
nucleoli]
[cell

Average
number of
nucleoli
per cell
(in 100 cells)

OO UV DU RO W0 U R U AU D

3321.13
2717+ .08
2.60 .09
414+.16
2.92+.08
2.631.10
439 +.13
293+ .09
295 +.10
403+.14
2.50 +.09
299 +.12
322 +.11
252 +.08
3.02+.11
3.47 +.10
2.94 +.09
3.19 +.10
346+ .11
293 +.10
3.18 4-.11
354+ .12
2.98 .08
3.26 .11
372 4 .14
279 + 10
3.05 4 11
3.58 + 12
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The pulse labelling experiments Table 3 were performed
to give information of the overall kinetics of uridine incorpo-
ration into the r-RNA produced by the nucleolar organizers.
This would indicate the total increase in nucleolar activity per
cell in a short period of interphase corresponding to the
given pulse, for each tested chromosome combination.

A lower mean number of silver grains was found when
chromosome 1B or its short arm was absent either at the
tetraploid level («Camara») or the hexaploid level («Zorba»,
nullisomic 1B or ditelosomic 1BLY). On the other hand, a
significant increase in the mean number of silver grains
was noticed when the number of 1B chromosomes increased
(in trisomic 1B). Since chromosome 1B carries a nucleolar
organizer, such quantitative variations in the r-RNA pro-
duction were expected.

The absence of the short arm of chromosome 1A (in dite-
losomic 1AL) or the long arm of chromosomes 7A or 7D
(in ditelosomics 7AS and 7DS) was associated with a de-
crease of the mean number of silver grains which is very
pronounced in the first case. This could correspond to a
lower nucleolar activity due to the absence of a regulator
element for nucleolar activity located in this chromosome
arm (Jain et al.,, 1968; Flavell and Mohan, 1973). Also, there
is no reason to believe that a similar situation does not
occur when the long arms of 7A or 7D are absent.

A higher dosage of chromosomes 5D or 6D (in the corres-
ponding tetrasomics of Triticum aestivum) resulted in a
decrease in the mean number of silver grains. The same
decrease was also observed at the tetraploid level with
the 5D alien chromosome addition line of T. dicoccoides in
which a lower mean grain number than that of the tetra-
ploid parent was found. Surprisingly, however, the increase
in dosage of the long arm of chromosome 5D in hexaploid
wheat (di-isosomic 5DL) as well as the inclusion of a large
segment of the long arm of chromosome 5D into chromo-
some 5B (in «Resende») resulted in a considerable increase
of silver grains. This strongly suggests that the distal seg-
ment of the long arm of chromosome 5D carries a promotor
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of the nucleolar activity which cannot express itself in the
presence of a strong suppressor located somewhere in the
remaining portion of the chromosome. Since this suppressor
is epistatic over the promotor it would explain the lower
nucleolar activity in plants in which the whole chromosome
5D was added in excess.

4, DISCUSSION

Nucleolar organizers seem to carry a variable number
of reiterated sequencies of genes (Ingle and Sinclair, 1972;
Flavell and Mohan, 1973). These are structural genes in the
sense that they code directly for the r-RNA of the cell. For
this reason they may form specific regions or chromosome
streches (the SAT-regions) to which nucleoli are normally
attached.

The amount of reiterated sequencies in the polyploid
wheats are under the control of regulatory genes. This can
be inferred from the data of Flavell and Mohan (1973)
who found indirect evidence of about a 509%, decrease in
the number of r-DNA cistrons when the short arm of chro-
mosome 1A was absent from the complement of bread wheat
(in ditelosomic 1AL). A proportional decrease in *H-uridine
incorporation by the cell was observed in ditelosomic 1A L
plants (Jain et al., 1968 and this paper). This may be related
to a lower r-RNA transcription. The reduction in r-DNA
cistrons strongly suggasts a gene amplification mechanism:
triggered by the short arm of chromosome 1A which in
such a case could be considered to carry an effective pro-
motor of the nucleolar activity.

The long arm of chromosome 5D must also carry an
important promotor of nucleolar activity. Four doses of
this chromosome arm in hexaploid di-isosomic 5D' indivi-
duals produce a rise of almost 309, in nucleolar activity as
indicated by the mean silver grain counts of 3H-uridine
treated cells (Table 3). A similar although not so conspi-
cuous effect was observed in the «Resende» strain which
carries a large distal segment of 5D L at the tetraploid level.
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TABLE 3

(10)

Mean number of silver grains per cell in root tip cells at interphase
of different Triticinae species following 2H-uridine incorporation

(5 - Ci/ml-30 min)

Mean number of silver grains

organizers Nucleoli alone

Estimated
2n | number of
nucleolar

T. monococcum 14 4
Ae. speltoides 14 4
Ae. squarrosa 14 2
T. durum 28 4
«Resende» 28 4
«Camara» 28 2
T. dicoccoides 28 4
«AAL 9» 30 6
T. aestivum 42 6
Ditelosomic 1AL 42 6
Monoscmic 1A 41 6
Tetrasomic 1A 44 6 |
Ditelosomic TA 42 6
Monosomic TA 41 6
Tetrasomic 7A 44 6
Ditelosomic 1B L a2 4
Nullisomic 1B 40 4
«Zorba» | 42 4
Monosomic 1B L4l 5
Trisomic 1B |43 1
Ditelosomic 6BL |42 4
Monosomic 6B 41 5
Tetrasomic 6B | 44 8
Ditelosomic 5D 42 4
Di-isosomic 5DL | 42 4
Monosomic 5D l 41 5
Tetrasomic 5D | 44 8
Ditelosomic 6Dz | 42 6
Monoscmic 6D T 41 6
Tetrasomic 6D | 44 6
Ditelosomic 7D S T 6
Monosomic 7D |41 6
Tetrasomic 7D J 44 6

8.61.18
124+ .20
13.01 .19
144+ .34
17.3+ .28
118+ .26
12.5+ .28

9.0+ .29
179+ .36

9.6+ .34
172+ .40
16.6+ .97
147+ .11
16,5+ .31
178+ .15
13.1+.11
129+ .26
141+ .31
15.1+ .38
197+ .28
18.1+ .23
18.2+ .32
17.1+ .60
18.2 + .32
23.5+ .34
13.1+.31
14.3+.30
1781.23
18,0 +.39
159+ .34
15.6 1 .36
18.11.37
18.31+.35

Whole nuclei

|
}
i
|

15.8+ .25
2291 .35
2421 .36
26.11 .48
3151 .46
20,9t .42
21.6 1 .34
1641 .48
32.51 .61
197+ .72
3191 .58
322+ .40
29.2+ .66
3284 .59
325+ .42
26.6 1 .36
243+ .45
259+ 54
26.9+ .85
35.11.28
31.8+ .49
33.0+.71
33.3 1 .54
328+ .46
4261 .40
247+ 44
25.4+ .48
332+ .80
334+ .42
274+ 43
30.0+.73
32.81.59
33.11 .89
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On the other hand, the same table indicates that the absence
of one complete chromosome 5D (in monosomic 5D) causes
a significant decrease in mean silver grains counts. This can
be due not only to the absence of the promotor but to the
fact that the short arm of 5D apparently carries a nucleolar
organizer whose absence in monosomic 5D decreases pro-
ductions of nucleolar substance.

Chromosomes 1A and 5D, however, diverge in the fact
that tetrasomic 1A of T. aestivum var. Chinese Spring
showed no change in nucleolar activity whereas tetrasomic
5D of the same variety and the 5D alien chromosome addition
line of T. dicoccoides («<AAL 9») exhibited a decrease in their
nuclzclar activity relative to the activity of the correspon-
ding normal disomic plants (Table 3).

This may indicate the presence of two different genetic
mechanisms that regulate the nucleolar activity in either
1A or 5D chromosomes. These mechanisms could be com-
posed of a promoter in the short arm of 1A and in the long
arm of 5D and of an epistatic repressor in the opposite arm
of 5D chromosome. Both promoter and repressor would
have cumulative effect with the dosage, in 5D.

It is also very likely that the 6D chromosome carries a
suppressor since tetrasomic 6D individuals exhibit a wvery
significant decrease of nucleolar activity compared to disomic
individuals. It may also be suspected that this suppressor
is located in 6D« since ditelosomic 6D* does not show any
change of activity in relation to the normal.

The majority of the regulatory elements that were stu-
died are not directly associated with nucleolar organizers.
However, they must induce changes in activity either upon
all nucleolar organizers or on a pair of specific and ida2n-
tical SAT-sites. This seems to be the case for the regulatory
elements of the short arm of chromosomes 7A and 7D,
which must carry suppressors of the activity of a pair of
specific nucleolar organizers. This repressing activity must
be eliminated by the inhibitory action of the long arm of
the same chromosomes.

Table 3, however, shows that the absence of the two aucleolar
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organizers in ditelosomics 7TAS or 7DS does not cause a
significant decrease in nucleolar activity. This might be
due to a compensatory mechanism similar to that observed
in ditelosomic 6B L (Mohan and Flavell, 1974).

From all these results it is fair to conclude that thie
nucleolar organization in polyploid wheat is under a very
complex and intricate control by genes which are spread
along the complement. These genes interact with each other
and contrcl the nucleolar activity either through the gene
amplification of r-DNA cistrons or through some other
unknown mechanism that regulates r-RNA transcription.
Further data will be obtained after ribosomal RNA-DNA
hybridization experiments are completed.

Acknowledgments. — Thanks are due to Dr. Michael
Hampton for kindly reviewing the manuscript, to Miss Maria
S. J. Ramos and Miss Ana Paula Canas for support
and discussion during the work. The authors gratefully
acknowledge the kind supply of seeds by Dr. E. R. Sears,
Dr. F. J. Zeller and M. Noronha-Wagner.

5. REFERENCES

CROSBY, A. R.

1957 — Nucleolar activity of lagging chromosomes in wheat. Am.
J. Botany, 44, 813-822.

EVANS, G M.
1968 — Nuclear changes in flax. Heredity, 23, 25-38.
FERNANDEZ-GOMEZ, M. E., STOCKERT, J. C., LOPEZ-SAEZ, J. F.
and GIMENEZ-MARTIN, G.
1969 — Staining plant cell nucleoli with AgNO,; after formalin-
-hydroquinone fixation. Stain Techn, 44, 48-49.
INGLE, J. and SINCLAIR, J.

1972 — Ribosomal RNA genes and plant development. Nature, 235,
30-32.

JAIN, H. K, SINGH, M. P. and RAUT, R. N.

1968 — Genomic differentiation and RNA synthesis in wheat. Proc. II
Wheat Genetics Symposium, 3, 379-384.




(13) NUCLEOLAR ORGANIZATION IN THE GENUS «TRITICUM» 133

MCFADDEN, E. S. and SEARS, E. R.

1946 — The origin of Triticum spelta and its free-threshing hexa-
ploid relatives. J. Heredity, 37, 81-116.

MELLO-SAMPAYO, T.

1972 — Compensated moncsomic 5B-trisomic 5A plants in tetraploid
wheat. Can. J. Genet. Cytol.,, 14, 463-475.

MELLO-SAMPAYO, T.

1974 — «Camara» a tetraploid wheat carrying a 1D disomic substi-
tution for chromosome 1B. Wheat Inf. Serv. 37, 5-6.

MOHAN, J. and FLAVELL, R.

1974 — Ribosomal RNA cistron multiplicity and nucleolar organizers
in hexaploid wheat. Genetics 76, 33-44.

RILEY, R. and CHAPMAN, V.

1960 —The D genome of hexaploid wheat. Wheat Inf. Serv, 11,
18-19.

RILEY, R, UNRAU, J. and CHAPMAN, V.

1958 — Evidence on the origin of the B genome of wheat. J. He-
redily, 49, 90-98.

SARKAR, P. and STEBBINS, G. L.

1956 — Morphological evidence concerning the origin of the B genome
in wheat. Am. J. Botany, 43, 297-304.

SAX, K.

1922 — Sterility in wheat hybrids. II. Chromosome behaviour in
partially sterile hybrids. Genetics, 7, 513-552.

SEARS, E. R.
1969 — Wheat cytogenetics. Ann. Rev. G€netics, 3, 451-458.
ZELLER, F. J.

1972 — Cytogenetics of some rust-resistant wheat cultivars. Proc.
Europ. Medit. Cereal Rust Conf., Prague, 297-301.

WAINES, J. G. and KIMBER, G.

1973 — Satellite number and size in Triticum monococcum L. and the
evolution of the polyploid wheats. Can. J. Genet. Cytol.,
15, 117-122.






ACABOU DE IMPRIMIR-SE NO
CENTRO GRAFICO — FAMALICAO,
— EM 6 DE OUTUBRO DE 1975 —



