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Reproductive failure in a carrier of inv dupl
I (q 2 1 .4 -q l2 )

Draga Toncheva, Penka Genkova, Maria Tzoneva, Tanka Lozanova,
Elena Angelova, Bogomila Mitreva

D e p a rtm e n t o f  M edical G enetics, M edico-B iological In s titu te  M edical A cad em y ,
Sofia, B u lg a ria

H igh  re so lu tio n  an a ly s is  o f  th e  e a rly  m etaphase  a n d  p ro m e ta p h a se  
chrom osom es o f  th e  fa th e r  o f  a  ch ild  w ith  m alform ations a n d  m e n ta l  r e ta r ­
d a tio n  revealed  inv  d u p l l(q 2 1 .4  —► q l2 ) . A lm ost th e  sam e w as th e  a b e r ra ­
tion  in  th e  p ro p o s itu s  b u t w ith  a  d e le tio n  o f  th e  band 1 q l  1.2 : 46 ,X X , inv 
d u p l l(q21.4->-ql2)del 1 q  11.2. T h is  suggested  th a t  th e  m a lfo rm a tio n s  and  
m en ta l re ta rd a tio n  in  th e  ch ild  w ere p ro b a b ly  due to  th e  m icroch rom osom e 
anom aly  in  th e  eu ch ro m atin , co n n ec ted  w ith  th e  h e te ro ch ro m a tin  b lock  in 
th e  fa ther.

Malformations and mental retar­
dation were observed in a child with 
extreme amounts of heterochromatin 
lq h + . Although these data contra­
dicted the view of the innocuous effect 
of this chromosome polymorphism 
upon the phenotype, there still re­
mained the problem what kind of 
chromosome variants create pheno­
type alterations [1, 3, 4, 7]. High 
resolution G-banding analysis of early 
metaphase and prometaphase chro­
mosomes might widen the possibilities 
of the C and Q banding methods in 
approaching this problem. In this 
respect it was of interest to study G- 
banding patterns of the heterochro­
matin region (lqh -(- ) in early meta­
phase and prometaphase chromosomes 
in a man with reproductive failure.

R eport of a Case

The proband VCV, 18 months of 
age, was a liveborn female child 
from a second pregnancy. The child

was born before term with 970 g 
weight and 37 cm length.

The first pregnancy ended with a 
stillborn male fetus and the third one 
with a spontaneous abortion accom­
panied by grave metrorrhagia.

At the time of delivery the mother 
was 24 years old and the father 26 
years old. They denied blood relation­
ship.

The weight gain of the child was 
slow. Clinical examination revealed 
severe mental retardation, spastic 
congenital quadriparesis and micro­
cephaly with temporal depression, 
small forehead and low hairline (Fig.
1). The tongue was large, the teeth 
were regularly arranged. A high 
arched palate and bilateral syndac- 
tily of the middle two toes were found.

Neurologic examination revealed 
muscle hypertony, especially in the 
legs with contractures of the adduc­
tors and Achilles tendons.

Psychologic examination showed 
anxiety and loss of social adjustment.
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F ia .  1. A an d  B T he p ro b a n d

C y to g e n e t ic  s tu d y

Chromosomal study of the parents 
was performed by means of peripher­
al blood leukocyte culture. For 
high-resolution G-banding prometa­
phase analysis, chromosomes were 
obtained by a slight modification of 
the technique of Yunis [10].

The mother’s karyotype was 46,XX 
with normal G-banding patterns. The 
father’s karyotype was 46, XY, lqh-|-. 
High resolution G-banding analysis 
demonstrated an abnormality in one 
member of the 1st pair of chromo­
somes : the long arm was 1/3 larger than 
that of its homologue. The centric 
heterochromatic region was enlarged 
and almost doubled, as demonstrated 
with specific C-banding (Fig 2).

The central part of the chromo­

some was occupied by a hypochromic 
band. Thus, the father’s karyotype 
was 46,XY, inv dupl l(q21.4 -> ql2) 
(Fig 3). We suppose that the break­
point was between lq21.4 and lq21.5. 
In all stages of chromosomal contrac­
tion, clearly demonstrated in the 
early metaphase and prometaphase, 
an elongation of band lq ll.2  was seen 
in the derivative chromosome (Fig 4).

Similar was the G-banding pattern 
of the proband’s karyotype, but band 
lq ll.2  was absent in all analysed 
cells which at 800 G bands differen­
tiation was identified as del lq ll.2  
(Fig 5). The severe phenotypic anom­
alies in the propositus probably re­
sulted from an unbalanced rearrange­
ment (karyotype: 46,XX,inv dupl 
l(q21.4 ql2)del lqll.2.)
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F ig . 2. C -banded  1st ch rom osom e fro m  th e  fa th e r

D i s c u s s i o n

In the father’s karyotype, analysis 
of G-banding of the early metaphase 
and prometaphase chromosomes re­
vealed inv dupl l(q21.4—>-ql2). In 
the proband’s karyotype the marker 
chromosome (lqh-f) had lost the 
band lq ll.2, resulting in partial dele­
tion in this region, and affected the 
phenotype.

Our data correlate with the view 
that the unusually large heterochro­
matin variants might affect the phe­
notype by causing a greater frequency 
of chromosome rearrangements with 
genetic imbalance [2, 6, 8, 9, 11].

G-banding prometaphase chromo­
some analysis in combination with 
C-banding is a reliable approach to 
study the problem of chromosomal 
polymorphism. While the C-banding
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F i g . 3. G -b an d ed  1st ch rom osom e fro m  th e  fa th e r  (inv  d u p l l/q21 .4  q l 2). D iag ram  o f  
c h ro m o so m e  illu s tra tin g  th e  p ro p o sed  b reak p o in ts  a n d  th e  resu lting  inversion  [Y unis, 10]

method demonstrates the heterochro­
matin region as a whole block, the 
G-banding method of early metaphase

and prometaphase chromosomes gives 
information about the fine structure of 
these segments.
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F io . 4. E a rly  m e tap h ase  a n d  p ro m etap h ase  ch rom osom es No. 1 o f  th e  fa th e r  a f te r
G -band ing

F ro . 6. E a rly  m e tap h ase  an d  p ro m etap h ase  ch rom osom es No. 1 o f  th e  p ro p o s itu s  a fte r
G -band ing
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