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SEZIONE III
(Botanica, zoologia, fisiologìa e patologia)

Citogenetica. —- A  fam ilia l translocation 4 /1 1 : t  (4 ; 11) (ç2 2 ; ^24) 
identified by means of G-bands. Nota (,) di N i c o l e t t a  A r c h i d i a - 

c o n o , A d r i a n a  d e  C a p o a , M a r i n a  F e r r a r o , A n g e l a  R o c c h i  e 
A n t o n e l l a  S c a p e l l a t i , presentata dal Socio G. M o n t a l e n t i .

RIASSUNTO. — Viene descritta una traslocazione familiare bilanciata 4 ç ~ /n ç + iden­
tificata mediante G-bande, presente in due maschi di due generazioni. Uno dei portatori ha 
avuto un figlio con gravi malformazioni congenite, deceduto due giorni dopo la nascita, di cui 
non è stato possibile eseguire Tanalisi del cariotipo.

In t r o d u c t io n

According to the latest data reported by Jacobs et al. [6], the incidence 
among the adult general population of balanced rearrangements involving 
the autosomes is 3.32 °/00- Among these the most common type is translocation. 
As for the rearrangements involving B group chromosomes, the cases reported 
in the literature are relatively few in number. In particular, with regard to the 
translocation in which chromosome no. 4 is involved, two cases of reciprocal 
translocation (4/5; and 4 q ~ l iS q +) have been identified by Shaw [11] and 
by Surana and Conen [12] by means of autoradiography. De la Chapelle [1], 
Schrott [8], Francke [3], and Dutrillaux et al. [2] by using banding techniques, 
have given detailed descriptions of a case of partial monosomy and four cases 
of partial trisomy of the long arm of chromosome no. 4 in the offspring of 
carriers of balanced reciprocal translocation (4/21; 4 q ~ l i s q +, 4q~ \20qv 
and 4 q 11&q+ > 4g  /18 q+ , 4 q~~\2 q+). In addition, Ockey et al. [7] and 
Golbus et al. [4] have described two cases of deletion of the long arm of chro­
mosome nq. 4 and Dutrillaux et al. [2] a case of partial trisomy of the long arm 
of the same chromosome in children whose parents showed a normal karyo­
type. Two cases of presumably balanced translocation carriers (4 q ~ j \q +i 
1 4+l4 q' ) with abnormal phenotypes have been studied by means of R and 
Q-banding techniques by Skovby and Niebuhr [9].

The present work describes a case of a balanced translocation, involving 
the long arm of chromosome no. 4 and the long arm of chromosome no. 11, 
observed in the father and the grandfather of a child that died two days after 
birth.

Fa m il y  h ist o r y

This family (fig. 1) was examined following the birth of a male child that 
died two days after birth, whose characteristics, taken from the medical card, 
were: congenital hydrocephalus (cranial circumference 40 cm) with dehiscent (*)

(*) Pervenuta all’Accademia il 5 agosto 1975.
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sutures and very thin bones of the theca, hexadactyly of the right hand, clino- 
dactyly of the right thumb, subluxation of the distal phalanges of the fingers, 
rocker-bottom feet and muscular hypertonia. Death was caused by bilateral 
broncho-pneumonia, and the post mortem showed: renal hypoplasia, passive 
congestion of the liver and spleen, normal conformation of the heart. It was 
not possible to carry out a chromosome analysis, since the parents came to 
our observation after the child’s death. The pregnancy, which ended with a full- 
term caesarean birth, had not followed a normal course: at the second month 
an internal abortion had been diagnosed and a curettage had been performed.

I I

I I I

0  0  not  examined  

O  □  n or ma l  ka ryo t ype  

u n k n o w n s e x

Fig. I.  -  Pedigree of the family.

Two months later, on account of a suspected ovarian cyst, a laparatomy had 
been performed, which had revealed the presence of a uterus four months 
pregnant. Despite all this, the pregnancy had been brought to full term with 
the birth of the child described above. A karyotype analysis was carried out 
on the mother (II, 1) and on the father (II, 2), who were 25 and 29 years 
of age respectively at the birth of the child. Analysis of the pedigree on the 
father’s side showed that the grandmother of the child had had—in addition 
to the father of the child and another living daughter (II, 5)—two other preg­
nancies, which terminated with the birth of: a female child born at the eighth 
month of pregnancy, which died after 40 days due to causes not stated, but
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not from an infectious disease (II, 3) and a foetus, macerated and still-born 
at the seventh month of amenorrhoea (II, 4). On the other hand, the family 
history was found to be negative as regards the first generation.

M a t e r ia l s  a n d  m e t h o d s

Cultures of peripheral blood were set up according to the standard method. 
Some of the preparations were subjected to the action of trypsin [10] in 
order to obtain banding of the chromosomes and hence a precise identifi­
cation of all the pairs of homologous chromosomes.

R e su l t s  a n d  d is c u s sio n

Using standard Giemsa staining, 25 cells of the mother of the child (II, 1) 
and 28 cells of the father (II, 2) were examined. Whereas all the cells of 
II, I showed a normal 46 XX karyotype those of II, 2 showed an abnormal
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Fig- 2. -  Karyotype of II, 2 obtained from metaphase treated with trypsin,
XY

, showing
the translocation 4 q~\ 11 q+.
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karyotype. In fact, a detailed analysis revealed the presence of a metacentric 
chromosome slightly smaller than a no. 16 and of a chromosome of group 
B having the long arm of greater length than that of a normal group B 
chromosome; in addition, there was one C-group chromosome missing. 
In order to identify the chromosomes involved in this structural rearrange­
ment, some preparations were subjected to treatment with trypsin in order 
to obtain G-bands. Examination of the karyograms obtained in this way 
showed that there was a balanced translocation between sections of the long 
arms of chromosome no. 4 and of chromosome no. 11. About 2/3 of the long 
arm of chromosome no. 4 were translocated on the long arm of chromosome 
no i i ,  which consequently came to assume the morphology of a B group 
chromosome, while the deleted chromosome came to have the size of a small 
metacentric chromosome carrying at the distal end of its long arm a very short 
section of the long arm of chromosome no. 11 (fig. 2). According to the tryp­
sin band and interband numbering laid down at the 1971 Paris conference, 
the karyotype of II, 2 therefore was; 46 XY, £(4; 11) (<q 22; q 24) (fig. 3). The

n 4 n i l 4 q “ 11 q +

Pig- 3- “ Mechanism of formation of the translocation.

chromosome analysis of the relatives of II, 2 was then carried out in order to 
ascertain the possibile presence of other carriers. From the analysis of 31 
cells of the sister (II, 5) and 50 cells of the mother (I, 2) a normal 46 XX karyo­
type was found in both, whereas the study of 26 cells of the father (I, 1) showed 
the presence of the same abnormal chromosomes observed in II, 2. A study 
of the trypsin banding pattern confirmed that I, 1 was a carrier of the same 
balanced translocation that had been found in his son (fig. 4).
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Fig. 4. -  Karyotype of I, I obtained from a metaphase treated with trypsin, 
showing the same translocation as that found in II, 2.

Examination of the pedigree revealed that two individuals belonging to 
the second generation (II, 3 and 11, 4) had died in the perinatal period owing 
to unstated causes. Since they were both children of a carrier (I, 1) it is 
reasonable, even in the absence of clinical and cytogenetic data, to think 
that one or both of them might have been carriers of an unbalanced chromo­
some set. ,

As regards the child (III, 1), the clinical picture, as revealed by the medical 
card, does not resemble the symptomatology described by other authors 
[E 2> 4) 3> 7> I J j I2> 8], in cases of partial trisomy or monosomy of the long 
arm of chromosome n. 4. We are therefore unable to put forward any hypo­
thesis about the possibility that he might have been the carrier of monosomy 
or trisomy of the long arm of this chromosome. Moreover, it is necessary to 
mention that in our case the section of chromosome n. 4 translocated is larger 
than in some of the above mentioned cases and that, unlike all these, a 
chromosome of pair n. 11 is involved. To all this it must be added that the

10. — RENDICONTI 1975, Voi. LIX, fase. 1-2.
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extremely abnormal course of the m other’s pregnancy may have somehow 
affected the development of the embryo and have complicated the clinical 
picture, which might therefore be only partly due to chromosomal alter­
ation.

R e f e r e n c e s

[1] A. De l a  C h ap elle  M. K oivisto and J. Schroder (1973) ~ Segregating reciprocal 
04l2I) (Ç 21 ; Ç 2I) translocation with proposita trisomie for parts o f 4 q and 21, « J. Med. 
Genet. », 10 (4), 384-389.

[2] B. D u tr illa u x , C. L aurent, A. Forabosco, B. N oel, E. Suerinc, M. C. Biemont 
and J. B. COTTON (1975) ~ trisomie 4 Ç partielle. A  propos de trois observations, 
«Ann. Génét. », 18, 21-27.

[3] U. FRANCKE (1974) ~ Quinacrine mustard fluorescence of human chromosomes', characte­
rization of unusual translocations, «Am. J. Hum. Genet», 24, 189-213.

[4] M. S. Golbus, F. A. Conte and D. L. D a e n tl (1973) — Deletion from the long arm of 
chromosome 4 (46, XX, 4 q~) associated with congenital anomalies, « J. Med. Genet. », 
to , 83-85.

[5] J* L. HAMERTON (1972) — Chromosome band nomenclature, The Paris conference, 1971, 
«Nobel Symposia», 23, 90-96.

[6] P. A. Jacobs, A. Franckiew icz and P. Law (1972) — Incidence and mutation rates 
of structural rearrangements of the autosomes in man, «Ann. Hum. Genet. », 35, 301-319.

[7] C. H. Ockey, G. B. Feldman, M. E. M acaulay and M. G. D e la n ey  (1967) -  A large 
deletion of the long arm of chromosome n. 4 in a child with limb abnormalities, « Arch. 
Dis. Childh. », 42 , 428-434.

[8] H. G. S ch ro tt, S. Sakaguchi, U. Francke, L. L uzzatti and P. J. F ialk ow  (1974) 
-  Translocation t  (4 q— ;  13 q+) in three generations resulting in partial trisomy of the 
long arm of chromosome 4 in the fourth generation, « J. Med. Genet. », 11, 201-205.

[9] F. Skovby and E. N iebur (1974) — Presumably balanced translocations involving the 
same band of chromosome n. 4 found in two mentally retarded, dysmorphic individuals, 
« Ann. Génét. », iy, 243-249.

[10] M. S eab righ t (1972) — The use 0} proteolytic enzymes for the mapping of structural rear­
rangements in the chromosomes of man, « Chromosoma », 36, 204—210.

[11] M. W. Shaw, M. M. Cohen and H. M. H ildebrand t (1965) -  A fam ilial 4/5 reciprocal 
, translocation resulting in partial trisomy B, «Am. J. Hum. Genet.», xy (1), 54-70.

[12] R. B. Surana and P. E. CONEN (1972) — Partial trisomy 4 resulting from a 4/18 reci­
procal translocation, «Ann. Génét.», 13 (3), 191-193.


