GENIC AND CHROMOSOMAL MARKmRS IN SOME
SELECTED CHILDHOOD MALIGNANCIES .

Submitted in Partizl Fulfilment
of the o

Doctorel Degree .

In Medical Genetics

R EL By

r
(24
L

PRI

-t
-

g M\A 5 MOHAMMAD SAAD ZAGHLOUL SALEM
M.B.,B.Ch. Cairo University 197¢
M.S5c., usedieczl Genetics

A 92
hin Shems University 1981. L
Supervisors
Prof. Dr. Nemat Heshem Prof. Dr. Jemes E. Clesaver
Prof. of Pediastrics Prof. of Radiology
end Genetics University of Celifornia
Faculty of Medicine Medicel School
Aln Shams University San Francisce
- -5
1985 o

Central Library - Ain Shams University




[ W]

Approvel Sheet:

GENIC AND CHROMOSOMAL WARKERS IN SOME
SELECTED CHILDEOO.J MALIGRANCIES

M.D. THESIS

By
MOHAMMAD SAAD ZAGHLOUL SALEM

This thesis has been approved by

/

| - . :
L- PI‘Of. -Dra ‘\‘SPTSJ- Hg(‘;h&p—' -.......EE.{-Q/.‘. :lcr .lJI'I.

e re 0

2- Prof. Dr -] r"“""%r’\d‘lg‘ Liac"k EJ—' 4 5 8 8 4 &0 % e 49 e pay . ‘
Ele et —
1 S SR
3~ Prof. Dr.fiatxxklJﬁiikluhu........  teassetsaccsena

{Comittee in cherge )

Jate 41/ B f 1985

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



ACKNOWLEDGEMENT

I wish to express my deep gratefilness mnd cordial
appreciation to Professor Dr. Nemat Hzspem, Professor
of Pediztrics =nd Genetics, Faculty of Medicire, Ain-
Shams University, Cairo, for her cornstant support, help
and guidznce throughout all steps of this work which
has been t:ken care of exclusively by the ledical

Genetics Center, Ain-Shams University.

I also wish to express my gretefulness and cordisl
zppreciation to Professor Dr. Jezmes E. Clezver, Profes~
sor of Radiology, University of Cslifornis, San Prancisco
USA, for his kind understanding and essistance irn evsil-
ing to me every facility in his laboratory for complet-
ing this work, as well as his valuable discussions ani

comments on many critical aspects of the work.

My deepest thanks, gratefulness =nd apprecistion

are due to the staff of the MEDICAL GENETICS CENTER

Aia _Shams University  for their unlimited
kind end generous technical help and assistance,
without which this work would heve been hardly sccom—

plished.

Central Library - Ain Shams University



INDEX OF CONTEXNT

INIRODUCTION AXD HISTORICAL BACKGROUID. . .

ALl OF

REV

1=

2-—

-

The
=
b.
Ca
d.

e

The genetic comporeni in oncologiczel

=

0 o
e o e

oW
.

Inn

nos

IEw

OZs PRESERT STUDY v 4 v 6 o o ae o

ories of carcirogenesis . . +« . & o .
The somatic muiatiorn tiecry . « « . .
The eterrarnt differertiszstiosn trneonry .
The cell selectiicon theoTy o « o & « @

The wvirus activetion %thsory . . . . .
Role of celluler o

neoplssia., . . .

Chromosome errore in hunzn nepplscies
general view. . 4 4 4 4 4 4 e e e . .
Chromosome aberrations ir specific neo
Chromosome instabilizy =znd ¢

Jominent tumer SyndromeS . . . 4 . .
The cencer femily synirom

acsocimetion of carcer with other trais
anemaliesd. o ¢ 4 v v 4 de v e e e . .

ipitors of carcinogenesis oo . . . .

t control mecherniszs g&rd neoplasiam,. .

& genetice. view of humer neoplesia., . .

Central Library - Ain Shams University

L3 L]
- -
* L]
- L]
- -
. -
- -
- L]
L] -
.
[N
L -
—_—e S
a8
L] o
- -
- L

- .
- -
. -
L -

"

24

-

o

40
56
70
81
B4

86
92

94
100



7- The HI&A System. s ¢ = s &

a, Definition . .

- -
b. Components of the HILA systec .

ce Newly defined

j. HLA &nd bumen melignency « . . .

J':i;\.Tm IAL - . . - L] [ - - L] - ] - - - -

M;J.?THGDS [ - - - L] . . - - - . - - L] » -

Central Library - Ain Shams University

106

106
106

118
121
126
127
13E
231
250
255



INTROJUCTION AND RICTORICAL BACKGROUKND

Central Library - Ain Shams University



INTRODUCTION AND HISTORICAL BACKGROUKND

Cancer is defined as a neoplatic tissue which de-
velops through uncontrollable proliferation of mslignant
cells that had become transformed from pre-existing nor-
mzl cells and acquired the capacity for autonomous growth

(Mekino, 1975).

As far back as 1890, pathologists agreed on one
common predominating feature of cancer which is the
occurrence of chromosomal and mitotic irregularities,
Since cell growth and differentiation is under genetie
control, melignant transformation can be ultimately ta-
ken as a result of modified structure and function of
chromosemal DNA. Hence, it is probable that the sequence
of chromosome aberrations in cancer is intimately asso-
ciated with the etiolegy of maslignant transformation of
cells. The notion that abnormal cellular events could
produce intracellular imbalance lesding to cancer was
first enunciated by the germen cyt-ologist{ Von Hansemann

(TriOID' 1965 ) .

Howaeyer, as early as 1514, the Flemish cytologist
Thecdor Boveri, suggested that an etiological relation-

ship exists between chromosome abnormalities and

Central Library - Ain Shams University



Ze

carcinogenesis interms of the mutation theory i.e. mito~-
tic irregularities result in changes of chromosome
number in individual cells and these cells acquire new
properties, one of which could be malignency (Boveri,

1929).

This theory stimulated the continuing interest in
attempting to relate neoplastic growth to hereditary fac-
tors. Many subsequent investigators demonstrated the
trangs~generational transmission of tumors in inbred st-
rains of mice and that several genes influence the sus-
ceptibility of the mouse to tumor development (Strong,
1958). Hence at present, the main question of genetic
factors in neoplasia is how 18 cancer hereditarily trans-

mitted ? (Jackson et al., 1979).

It has been estimated that single genes play a ma-
jor role in the pathogcnesis of approximately 5-10 % of
all human cancer. However, exogenous factors, such as
irradiation effects and other known carcinogens, must
be assessed in concert with certain endogenous factors,
including suppressor genes, chromosemal-gene position
effecta, maternal and cytoplasmic effects, all of which

may influence gene penetrance and expressivity.
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Polygenic inheritance may as well predispose to as much
a8 an additional 10 - 15 % of the overall cancer load
(Lynch, 1982).

The understanding of the malignant transformation
of cells requires a full insight into eytogenetic prine
ciples, since the growth of cells and tissues is ulti-
mately related to the mechnism of cell division and the
behaviour of chromosomes (Makino, 1975). It hecame evi-
dent that malignant transformation involves loss of
chromosomal stability which results in the appearance
of cells with new functional properties, one of which
Seems to be the capaclty for autonomous growth (Levan,

1969).

Technical facilities are defining cytogenetic as-
pects of tumors to be considered useful as criteria for
the consideration of the etiolegical, pathological and
clinical aspects of neoplssms. Hence the study of
chromosomes in cancer is, snd have been for the last

twp decades an urgert and meaningful undertaking (Makino,

1975).

The recently advented new staining technigues sal-

low the identification of individual chromosomes by
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recognizably differential banding patterns along the
chromosomes at different meiotic and mitotic cell divi~
8ion phases than that done by conventional methods. Im
addition to being useful in detecting any excess or loas
of any chromesomal material, these characteristic band-
ing patterns are unchanged by structural chromosomal
rearrangements such &s translocatiorns (Miller et al,,
1972) « Hence banding anslysis of chromosomes sids
in elucidating karyotypic changes beyond merely morpho-
logical criteria, in terms of numerical or siructursal
analyses of altered or affected chromosomes in such

cell populations.
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AIM OF THE PREGENT STUDY
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AIM OF THE PRESENT &TUDY

The &im of the present study on ceancer genetics,
is to formulate the basis for esteblishment of an early
screening pregram for high risk subjects with cancer-
prone genotypecs or cancer=predispoced carriers of karyo~

logic errors.

Though different varieties of biolegical markers
can be looked for in search for proneness to neoplastic
diseases, the markers searched for in the present study

comprise two of these biological markers.

l. Chromosomel markers looked for through karyotypic
analysis of peripheral blood lymphocytes and, if

available, of tumor tissue from the same index subject.

2. Genic markers looked for through HLA-typing of the
same index subject through a lymphocytotoxicity test
employing lyumphocytes isolasted from subject's periphe-
ral blood.

The simultaneous siudy of these two merkers, the
cytogenetic mArker and the immunogenetic marker, is
obviously more relevant than the study of eany of them

alone, and if in specific combinations could signal
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prevalent types of childhood neoplasia or genetically
determined diseases which predispose to neoplasia, then
the search 1in early life for these iwo marker i.e. karyoe
type and HLA type, could provide &n operational effective
means, towards cancer prevention, if an establishment

of & screening program based on these two markers is

achieved.

Early identification of individuals prone to canw
cer would ensure their follow-up with sppropriate medi=-

cal care 80 =3 to aave them the deadful consequences

of cancer development.
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