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Introduction:-

Various studies have shown that cancer could be genetic, It has been difficult to find a common cause for the many
and complex phenotypes of cancer such as dedifferentiation, invasiveness, abnormal morphology, growth rate and
metabolism, genetic instability, progression to malignancy, cellular heterogeneity of phenotypes and karyotypes, and
clonal origin despite heterogeneity. Over 100 years ago aneuploidy, an abnormal balance of chromosomes, was
proposed to cause cancer. However, the aneuploidy hypothesis has since been abandoned, in favor of the gene
mutation hypothesis, because it could not offer conventional explanations for cancer-specific phenotypes, so based
on this knowledge there can be a relationship between Uterine cancer and sex dominant character.

Theory and Methodology:-

Pedigree analysis is the study of inheritable traits in a group of related individuals considering the nature of trait, the
onset time and the duration of expression with the degree of effect. This study could categorize the disease into
following as shown in the Fig.1
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Autosomal Dominant:

Diseases which are dominant can be expressed even in heterozygous form. To determine whether the trait is
dominant is:

It is found in every successive generation.

Half of the offspring have it.

E.g.: Huntington’s disease

Autosomal Recessive:

To determine whether the trait is recessive or not following should be considered:
Diseased individuals have unaffected parents.

1/4" of progeny is diseased with heterozygote.

E.g.: Phenylketonuria, Albinism

X-linked recessive:

Following are the characteristic features:

Affected males have unaffected mothers.

Affected female has an affected father and a carrier or unaffected female.
Only females can be the carrier of such disorders.

Skipping of generation can be observed.

E.g.: Hemophilia, Duchenne muscular dystrophy

X-Linked Dominant:

The characteristic features are:

Diseased father has all diseased daughters, but no son will be affected.

If a mother is affected, she has 50% chances of passing it to her offspring.
E.g.: Hypophosphatemia

Morgan’s theory of linkage and recombination:
from where we concluded that recombination is inversely proportional to linkage.

Pedigree analysis is well known for the study of genetic disorders. Pattern for the occurrence of uterine cancer in the
generation of family was studied using pedigree analysis:

Study began when a lab report of a 55 years old woman showed uterine endometriosis carcinoma grade 2.The study
was conducted in 3 major steps:

Collection of data:
Related medical reports of the patient(BsC,) and the medical history of the rest of the related family members were
collected.

Establishing relation:

The medical history of the entire family, considering only the uterine cancer was assembled in the form of pedigree
which helped us to determine it as a genetic trait. In the pedigree the diseased person is having a non-diseased
mother and non-diseased progeny as well which indicates it to be X- linked dominant.

Study:
A brief study was carried out from Mendel’s to Morgan’s theories based upon which the proving was done.
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Fig. 2:- Pedigree chart of patient’s generation suffering with endometrioid carcinoma.

Results and Discussion:-

The pedigree could be predicted as the o (male) is the carrier which happens to be the father of the patient. Since a is
carrier and B3C; is affected (allele value = 1), the 4™ filial, B;C,D; and ByC,D, may or may not be affected.
Similarly, BsC, may or may not be affected (allele value = 0.25) and it is filial B;C,D; may or may not be affected
(allele value = 0.25). These character alleles of uterine cancer are shown to be X-linked, keeping the allele of uterine
cancer as a newly introduced allele; it should become a fixed allele in generation and must satisfy the micro-
evolution equation. Using the micro-evolution equation given by Bharat Kwatra, et al Int J Sci Res Sci Technol.
March-April-2020; 7 (2) : 313-339 of a dominant allele becomes fixed through generations:

o —1.5424 {p(1-p) (1- e[1} =X

where; x= number of generations passed
o= 23.4616 B= {2(1-p)In(1-p}p

p= population with different allele
Solving the equation:

Plot :

2 1 1 2 3 4
23.4616-[1.5424 (p(1-p)(1-e(2(1-p)In{l-p)/p))]-4 = 0

mputed by Wolfram |Alpha

15424 (1-p)(p+2e(p-1)log(l-p))=19.4616

1.5424 p"2 + 8.38536 p2 log(1 - p) - 1.5424 p - 16.7707 p log(1 - p) + 8.38536 log(1 - p) + 19.4616 =0
=>p = 0.2196906531448947604279008599 - 1.165985100112388490814257 ~ -0.946

Or

=>p = 0.2196906531448947604279008599 +1.16598510011238849081425 = 1.386
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The positive “p” is taken into consideration, which suggests 1.386 should be the occurrence of alleles in the 4
generations and according to pedigree analysis it  suggests the range of 1.25-15.
Using the above equation and Morgan law of recombination it was clear that the allele is dominant.

Conclusions:-

It was concluded from the pedigree analysis and mendelian genetics that the allele responsible for the uterine cancer
is x linked and using the micro-evolutionary relations with Morgan law it was mathematically proved to be
dominant. Which draws the conclusion to Uterine cancer is a x linked dominant character.
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