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Aim. The variability of centromeric heterochromatin of the chromosome pairs 1,9 and 16 was studied in material pro-

vided by the Cytogenetic Counselling Centre. 

Materials and methods. The size of bands 1q12, 9q12 and 16q11 was classified as normal, larger, very large, narrow 
and pericentric inversion. The karyotypes under study were divided into four groups: (I) from persons with abnormal 

karyotype and abnor-mal phenotype, ( I I )  from persons with abnormal phenotype and normal karyotype, (III) from 

healthy nearest relatives (parents and sibs) of persons with abnormal phenotype and karyotype, (I V ) from normal 
healthy persons with normal phenotype and karyotype without any congenital malformations in the family history. 

Results. A different variability of centromeric hetero-chromatin of chromosomes 1 , 9 and 16 was observed. Quite a 

low variability was found in chromosome 16, while chromosomes 9  and 1  showed a high degree of  variability, which 

was more accentuated in chromosome 9 than in chromo-some 1. 

Conclusions. In all four groups there was a similar pattern of variability with the only exception in the group of nearest 
relatives of children with abnormal phenotype and karyotype where an unusually narrow band 1q12 was more fre-
quently detected. 
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Tədqiqatın məqsədi sentromer heterochromatininin dəyişkənliyinin araşdırılması olmuşdur. 
Material və metodlar. 1,9 və 16-cı  xromosom  cütləri  Sitogenetik Məsləhət Mərkəzindən götürülmüş materialda 
tədqiq olunmuşdur.1q12, 9q12 və 16q11 bantlarının ölçüsü normal, daha böyük, çox böyük, dar və perisentrik 
inversiya kimi təsnif edilmişdir. Tədqiq olunan karyotiplər: (I) anormal karyotipi və anormal fenotipi olan insanlar; 
(II) anormal fenotipi (çoxsaylı qüsurlar) və normal karyotipi olan insanlar; (III) anormal fenotipi və karyotipi olan 
şəxslərin sağlam yaxın qohumları (valideynlər və bacı-qardaşlar) ; (IV) ailə tarixçəsində heç bir anadangəlmə qüsuru 
olmayan  normal fenotipi və karyotipi olan  sağlam insanlar aid olan qruplar olmaqla  dörd qrupa bölündü.  
Nəticələr. 1, 9 və 16 saylı xromosomların sentromer heteroxromatininin müxtəlif dəyişkənliyi müşahidə edildi. 16-cı 
xromosomda az dəyişkənlik nəzərə çarpdığı  halda, 9-cu  və 1-cı  xromosomlarda  bu dəyişkənlik daha çox olmuşdur. 
Xüsusi ilə 1 saylı  xromosomda  dəyişkənliyin yüksək  dərəcəsi qeydə alınmışdır. 
Yekun.Qeyri-adi dar 1q12 bantının daha tez-tez tapıldığı, (III) anormal fenotipi və karyotipi olan uşaqların sağlam 
yaxın qohumları olan qrup  istisna olmaqla dəyişkənliyin oxşar mənzərəsi bütün dörd qrupda müşahidə edildi.  
 
Açar sözlər:  Sentromer heteroxromatini, 1, 9 və 16-cı xromosom cütləri, anadangəlmə qüsurlar  
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Heterochromatin of centromeric chro- 

mosome regions contains late replicating, 

largely repetitive DNA. It is suggested that 

heterochromatin participates in chromosome 

pairing, crossing-over and in chromosome dis- 

junction control (1,3). 

Centromeric heterochromatin, a variety 

of heterochromatin, is a tightly packed form  

of DNA. Centromeric heterochromatin is a 

constituent in the formation of active cenro- 

meres in most higherorder organisms; the 

domain exists on both mitotic  and interpha-  

se chromosomes [4,5,6,8] 

Centromeric heterochromatin is usually 

formed on alpha satellite DNA in humans; 

however, there have been cases where centric 

heterochromatin and centromeres have formed 

on originally euchromatin domains lacking 

alpha satellite DNA; this usually happens as a 

result of a chromosome breakage event and 

the formed centromere is called a neo-centro- 

mere. Centromeric heterochromain domains 

are flanked by pericentric heterochromatin. 

(Fig. 1). 

 

Fig. 1 Centromeric heterochromatin 

 
Human chromosomes 1, 9 and 16 pos- 

sess relatively higher amounts of centric het- 

erochromatin varying in size. Individuals with 

extremely polymorphous heterochromatic re- 

gions may show a decreased relative reproduc- 

tive fitness and there may be an increased risk 

of chromosome abnormalities for the progeny 

[2,7,9,10]. 

Our study of varying centromeric het- 

erochromatin of the chromosome pairs 1, 9 

and 16. was based on data provided by the 

Cytogenetic Counselling Centre of the AF- 

GEN Genetik Laboratory in Baku. Prelimi- 

nary results of this study will be presented be- 

low. 

Material and methods. The short-term 

cultivation of human peripheral lymphocytes 

(60 hours) and trypsin-banding technique were 

used to prepare the cells for cytogenetic analy- 

sis. The bands on chromosomes were marked 

according to the International System for 

Human Cytogenomic Nomenclature (ISCN 

2016). The size of 1q12, 9q12 and 16q11 

bands under study (Fig.2) were classified from 

the photographs, using the classic Smarttype 

Karyotyper method. Two cytogeneticists clas- 

sified the size of each band independently, and 

in case of disagreement a third one decided the 

final classification. 
 

 
Fig. 2 Human chromosomes Nos 1, 9 and 16 ac- 

cording to the International System for 
Human Cytogenomic Nomenclature (ISCN 2016 ) 

 

The bands were classified as: normal 

(+), larger (+ +), very large (+ + +), narrow (±) 

and pericentric inversions (p.c.i.) The karyo- 

types were divided into four groups: (I) from 

persons with abnormal phenotype and abnor- 

mal karyotype, (II) from persons with abnor- 

mal phenotype (multiple congenital malforma- 

tions) and normal karyotype, (III) from 

healthy nearest relatives (parents and sibs) of 

persons with abnormal phenotype and karyo- 

type, (IV) from normal healthy persons with 
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genital malformations in family history. 

Abnormal karyotypes here mean inborn 

chromo-somal aberrations (trisomy, deletion, 

unbalanced translocation), multiple con- 

genital malformations mean abnormalities of 

at least two organs combined with mental defi- 

ciency. 

 

Classification of centromeric heterochromatin of 
chromosomes Nos 1, 9 and 16:“+” normal, “++” 

larger, “+++” very large,“±” narrow, “p.c.i.” 
pericentric inversion 

Results and discussion. Our results are 

presented in Table I. A different variability of 

centromeric hetero-chromatin of chromosomes 

1, 9 and 16 was observed. Quite a low vari- 

ability was found in chromosome 16, while 

chromosomes 9 and 1 showed a high degree  

of variability, which was more accentuated in 

chromosome 9 than in chromo-some 1. 

In all four groups of persons there was a 

similar pattern of variability with the only ex- 

ception mentioned below. 

On the whole, band 1q12 was either 

enlarged or diminished, while band 9q12 was 

most frequently enlarged. Pericentric inver- 

sions were observed very rarely and only on 

chromosome 9. 

The only exception was found in the 

nearest relatives of children with abnor-mal 

phenotype and karyotype: an unusually narrow 

band 1q12 was frequently detected, often on 

both members of the chromosomal pair. 
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