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Abstract

Introduction: Heterochromautin consists of DNA sequences thal are not transeribed, and
are repeated m short tandem at betercehromatic regions of chromosomes 1, 9, 16 as well as the
distal part of long arm of chromosome Y. Slightly large tandem repeats at the cenlromeres of
human chromaosomes are also considered as heterochromatin regions. The main aim of the
present study is to evaluate the heterochromatin polymorphism associated with chronic pyeloid
and acute non-lymphosytic leukemias.

Material and Methods: is Leukemic patients and 10 normal healthy persons were
selected. By applying Barium Hydroxide Saline Giemsa (B5G) method. The variant
heterochromatin of chromosome 1, 9 and 16 on bone marrow samples und lymphocyte cultures
were evaluated,

Results: ihe result of present study indicated no significant differences for
heteromorphisms between Acute Non-Lymphoeytic Leukemia (ANLL]) Patients and normal
individuuls. But differences were significant on comparing the complete inversions in ANLL
palients with the controls. There were significant differences in heterochromatin variant of
C-segment in chromosomes 1 and 9 between Chronic Myeloid Leukemia patients (CML) and
normal group. Partial and complete inversion between CML patients and the contral group is
significant.

Conclusion: A number of reports have indicated pronounced heteromorphism in size
and localizalion in constitutive band region of chromosomes 1, 9 and 16 in many malignancies.
However, this study showed similarities and dissimilarities with other investigators regarding

heterachromatin variations and inversions.,
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Introduction

Yananl chromosameas are polymaorphic in areas that
are rich in repeasted sequences such as pericentric
regions, or in the acrocentnc short anm regions (1)
The term heterochromatin is used 1o denote those
regions  of chromosomes  that remain condensed
throughout interphase as well as during mitosis, and
rermain relatively constant in size.  Heterochromatin
contains mghly repeated fractions of DMNA (1), Perhaps
105 of the genome or even more, depending an the
specigs consists of seguences that arg not transcrioed
and are repeated  hundreds of thousands or even
millian times. These sequences probably arg clustered
in short tandemn repeats at the heterochromatic regions
of chromosome 1, 8 and 16 as weall as the lang arm of
the Y-chromosome; or slightly larger tandem repsals at
the centromeres of human chromosomes (2).

Heterochromatin plays a major role in the evolution
of the cruomosameas, which leads to increase genomic
zize, while its loss produces exirems palymophisms. It
alsa  influgnces  crossing over and  probably  sex
dgifferentiation [3).

Heterochromatic variants can also be ane of the
factors that influence fertility and the appearance of
anaugloid component during maiosis (4. Atkin and
Baker

chiromosomea 1 might increase the risk of develoging a

sugoested  that  hetercchromatic  wvariants  in

rmalignancy (5.

In wiew of the fact that differences in C-band

patterns  have been found among  different  ethnic

groups, G-hand  have also been studied i tumar

tissue, blood disorders, polycythemia wvera, myeloid
lzukemia, acule Lymphoid leukemia and preleckemic
Wore

fraquency  of

states surveys  have shown  an increased

heterochromatic  polymorphisms i
patients with different disorders, suggesting its possible
rale in the development of neoplasia (B, 7). A number
of reports have indicated pranounced heteromorphism
C-band
chromosamas 1, 9 and 16 in individuals with different

im size  and localization  in region  of

maligrancies such as various types leukemia (8)

Materials and Methods

& mtudy  of the warant  heterochromatin of

chromosomes 1. 9 and 16 was performed on bone

marraw and lymphocyte culture followed by C-banding

s -‘r'u}'\htttim

Meafoph

from & total of 16 leukemic patients and 10 normal
healthy persons from Fostgraduate  Institute Medical
Education and Hesearch (PGI Indid. The samples ware
taken from the patient with their consent. Personal
informatiaon of them kepl confidential. Samples werg
taken in order to determing  the  proporion of
individuals with heterachromatin wvarams., The group
studied consisted of 8 patiems with CML (the age
ranged from 21 to 53 years, the mean was 364+ 13.45)
and 8 patients with ANLL, the age ranged from 13 1o
45, the

consisted  of

mean was 294=124 years. The controls

10 nhealthy  adult persons  randomly
selected (the age ranged from 27 fo 45)

The Barum Hydroxide Saline Giemsa  [BSG)
methiod was introduced by sumner (1) Chromosome
preparations were freated with 0.2 N HCL for 1 hour at
room temperature, followed by a rinse with deionized
wataer. The slides were placed in a freshly prepared 5%
aguecus solution of barum  hydroxide  octabydrate
[(Ba(CH) 28H20)] at 5°C in water bath (WE) for about
25 minutes, followed iy rnsing with deionized water
Slides ware incubaled for 1 hour at 60°C PWEB] in 2x
S5C (0.3 M sodium chloride containing 0,030
fri-sodium citrate) followed by a rinse with water. The
reated chromosomes were staned wilth Giemsa for
about 45 minutes. A minimum of five well spread
metaphases were photographed from each individual,
To eliminate the variations in G-segment lengths in
chromosames 1, 9 and 16, the presence of
heterachromatin variants were estimated visually when
a least 25% wariation in C-band size was observed
between homologues chromesomes. Heterochromatin
region differences of the abnormal C-block  were
recorded as qn+ or gh-- Two groups of localization of
C-sagment  inversion  werg  distinguished  as  total
imversion when the whole G-segment was situated near
the certromera, but on the short (P and partly on the
long (g) arm of chromesome. The results of the
investigalion were statistically analyzed. by applying
i square test, where the frequency (percentage) was
greater than 5 and, Chi sguare test of goodness of fit
with  Yates correlation, where  the  fraquency
(perceniage] was less than 5 In routine practice, 15

G-banded metaghases from each pregaration wers
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nesded for scoring. In some cases it was not possible,
while in others mare metaphases were analyzed for
better defimtion of a paricular aberration, Well spread
metaphases were photographed and Karyoty ped,

Results

YVariant chromosomes are polymorphic in areas that
are  rich  in repeated  sequences  such as
pericentromenic  regions or N acracentric shart arm

regions (9).

Heteromorphism  in CML: The  proporion of
individuals  with  quantitative  GC-band  size  of
homologous  chromeosoms in each 1, 3 or 16

chromosomes, and also the relative heteromorphism in
CHIL patients was compared 1o the contral group
itable 1), the frequency of heterochromatin variants
was  significantly  increased in the CML patients in
homologous chromesomes 1 and 9 as comparad with
the controls {p<0.01) [table 2). On the ather hand, the
results  of heterochromatin varams  did not show

significan differences between homologous
chromosome 16gh in the series of CML patients and
the contral group. The results indicated partial invarsion
in 37% of CML patients and 10% in the cantrols, the
differences  being  highly  significart p<0.01 whereas
12% complete inversion were detected in GML patients
compared with the controls, the differences again wers
significant (p<0.05). It is interesting to note that these
imwersions were  mare Ireguent in chromosoms 1,
comparad o chromosomes 9 and 16.While analyzing
the frequency of total inversions in both the CML and

control groups, it was found to be 50% in CML patients

inversions, the differences
(p=0.01),

Heteromorphism in ANLL: This wark deals with the

was  highly  significant

analysis of heteromorphism in chromosomaes 1, 9 and
16; and also the freguency of inversions in AMLL
patients (table 4] as well as the controls. The resulls
indicated differences  far

that  no  significant

hetercmarphism  between ANLL  patients  and  the
contral group.  C-nand  heterochromatin variants of
chromosome 1, were detected in 25% of AMLL patients
and 20% of the controls The p-valug was not
significant for chromosome 9 as well, the frequencies
were 25% in AMLL patients compared to 10 % in the
contrals. The differences werg alsa not significant for
chromosames 16, it was 12% in ANLL patients and
10% in the control group. But the total distribution of
heteromorphism incidence (B29%) in ANLL patients and
402 in the comrol for chromosomes 1, 9 and 16 which
was significant i ANLL compared 10 the contral
(p=0.05). Mo significant difference was noticed in the
frequency of partial inversion of the G-band. Howsver,
the difference was significant in comparison with the
complete inversions in ANLL patients with those of the
caontrols (p<0.05%), The frequency of total inversions,
including partial and complete ones did not show any
significant differences betwean the ANLL patients and
the contral group.

Heteromorphism in CML: The main am of the
present study was to analyse hetercchromatic variant
of the C-segment in chromosoemeas 1, 9 and 16, The
rasults showed that there were significant differences in

chromosomes 1 and 9 between the CML patients and

ftable 3} whie the controls, showed 10%  total the normal individuals used as contrals (p=0.01],
Uahle 1: Dastribution of Individuals by Teterochmomatin Varints in
Chromesomes 1,9 and 16 in comtrol Papalation

W T Serdge |Chromosomes with Coband Variants] Chromosome [nversions

M 1 ) Wiy T I'arhal [ ‘-:1|'r||'-||.'I<:

I B 16 [ 1 916 1 u 16

1 T : = Iy '

f s '
E M +

1 Miid4 ah+

5 [ERE .

F oA ksl B E o
5| M N

= Ml N |

o ERE [ i -

o M50 | ]




[able 1 Distribution of Cvarants in Chromosomes I % and 16

[ Group Number of Chromoseine Fair

T siudy dividuali | (%) ) T I6(%) | (=)
e 0 [ 3 | wwm | uwm | «m
ML B wioye | 307" | = | &mpr
ANIL | 5 ) | wm | oy | sy

Signifcant difforence with respect 1o contral; *pa 0L, M

Tﬂr3:mmdi'nt:-uﬂh.ilﬂhmt.9nd It

in CML Patients
D s Ape Chromosomes with C-band Varanis Chromosome Inversons
No. Years | Fartial LComplete
1 ’ 3 1 ® 3 1 I ¥ i3
L MSE . th+ ke | : B # .
B Mzl b 5 " | v
i} MED yh4 ghe qhs -
I a ME3 e . = -
= | (TS Y - . + - 1
I = M e i
= M ; 2 |
& Fiad | | = |
Table & Distriwtion of Polymorphism in Chromosome I, 9 and 6
in ANLL Patienis
St | SexAge [Chromosomes with C-band Variants] Chromosome Toversions |
Ra | Years | | I | ~ Fartal | Complete |
| 1 L ] s i
It P Y
1 Fiia -
X [ ol - = -
S P wr | - |
L3 3] s e -
l_ W 1Al r . -
= we | : e .
L = 1 (Y5 1 sh= - ] i«
Discussion

One of the most important results is the higher
frequency of intrapair differences in the 1gh which have
been supporied by many nwvestigators (10, 11).

Higher frequency of intrapair heteromorphism of
1gh in various blood disorders has been reponed {12,
7). Other investigators did not find a higher frequency
of intrapar heteromorghism of chromosome igh in
their studies (13). In the course of this study, an
excess of chromosome 9 C-band heteromorphism was
found in CML patents compared 1o the controls. An
increase in the C-band regions of chromoscme 1 and
9 has been described in CML patients and in various
Ricod dhsorders  (14) Furthermore, increase of the
C-band regions of the chromesome 1, 9 and 16 was
reponad in the breast cancer patients (15). In contrast
o the investigations of Berger et al {16) who did not
cemonstiate oreater frequency of inversion of C-bandin

CML patients, analysis of the inversions
chromosomas 1, 9 and 16 of CML patients and the
control group in the present study found significant
Minwmmimthpﬂiﬂm.
Chromosomal polymerphism  depends mainly en
heterochromatin and is transmitted in a Mendelian way.
The significance of heterochromatin variants is not well
undeistoco, and the interpretation of the incidence
variation among different groups of patients or families
i thus difficult and it remains 10 be clarified. In fact, the
passibility of the uses of heterochromatin size variation
measurements of repelitive DNA represents a better
approach for the problem. However. these studies may
be helpful in understanding the possible predisposing
role of heterochromatin variation regarding cancer or
leukemia risk. A number of reports have indicated
prancunced heteromorphism of size and localization in

in
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the C-band region of chromosomes 1, 9 and 16 in

individuals with differant malignancies such as ovarian
and colorectal carcinoma (16, 17, 18], According to

many investigalors, there is an increase in the G-band
region of chromosome 1, 9 and, in 1, 9 and 16 in
varnous malignancies (16, 8, 19, 200, The motive of the
prasent study, however, was the analysis of C-band
heteromorpiism in chromosomes 1, 9 and 16. The
results  did  not show  increases  in C-band
heterochromatin variants in chromosomes 1, 9 and 16
in AMLL patients, compared 1o the controls. Howewer,
exlensive works of previous invesﬁgatdrs suggestaed
the role of heterochromatin variants and possible risk
of developing wvarious blood disorders in human
population (8, 17, Hence, the present resulls on
hetercchromatin variant in chromosomes 1, 9 and 16 in
AMLL patients disagreed with above studies. Although,
ang reason may be the number of ANLL patierts
(cases) nol being large enough to reach the level of
significance. On the other hand, the resulls of the

present work (5 in agresment with that of the cther

group of investigators  who  could not find  any

correlation  between  C-band  heteromorphism — and
cancer susceptibility (21, 22). Frequency of complate
inversion was noticed to be significantly higher in AMLL
patients as compared with the controls (p<0.0%). This
disagresd with the results of Le Coniat and colleagues
(23) who failed to demonsirala increased frequancy of
inversions between a group of 100 ANLL patients and
the cantrols tor the three chromosomes 1, 9 and 16
Thae main aim of the present research waork was to
detect the role of heterochromatic varants as well as
the frequency of parial and complete C-band an
chromosame 1, 9 and 16 Many repors indicated
pronounced constilutive  heterochromatin pelymorphis:
and variant localization inversion of chromosomsas 1, 9
and 16. This

dissimilarities  with

stucy  concluded  similarities  and

other  investigatars  regarding

heterochromatic variants and inversions in

chromaosomes 1, 9 and 16, It may be due to different
localization, neads

gengraphical Although, it

research work 1o be done 1o draw firm conclusions,

mare
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