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Abstract— Genetic disorders are the abnormalities cause due to defect in one or more genes . The defect in genes can be

cause due mutations and this disorders can be inherited from one generation to another .to examine those inheritances

predigree are constructed on the bases of which genesist can determine the pattern of inheritance ,diagnostic testing,

with the goal of disease prevention or early diagnosis and management of the disease . We also have certian databases

which can trace our ancestors

not.

. This paper contain the study of genetic disorders , inheritance , pedigree , genetic

databases and a hypothesis for a database which can predict weather the next generation will be affected by a disease or
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l. INTRODUCTION

The defect in gene can lead to sever genetic diseases or even death in many cases, and it can be inherit from one generation to
the next. Many people live very healthy life
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on pea plant where he showed the inheritance (transfer on
characters from one generation to another) same is applicable
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for all the sexually reproducing organisms. Presented research
work study the genetic disorders and their inheritance from
one generation to another and databases related to genetics.
Based on that we made a hypothesis whether a database is
possible which will predict the inheritance like we study
pedigree. This database will also create awareness about
genetic diseases. In short this databases will contain
information of all genetic diseases, causes, mutation,
inheritance pattern in particular family, chance of progeny to
born with disease.

II. LITERATURE SURVEY
2.1. Genetic disorder and inheritance

Genetic disorders occur in families with a pattern that reflects
the inheritance of a single causative gene. In 1985 Gregor
Mendel published his observations of a pea plants. By
describing the principles governing transmission of characters
he laid the foundation for study of inheritance human disease.

These early genetic experiments, confirmed and rediscovered
independently in 1900 by Carl Correns, Hugo de Varies and
Erich Tschermark demonstrated that the units of inheritance
are independent of one another and each is transmitted
separately from parent to offspring

2.2 The chromosomal basis of inheritance

Chromosomes are the thread like structure of nuclic acids
found in the nucleus of most living cells, carrying genetic
information in the form of genes. The chromosomes are the
vehicle for transmission of genetic information. By 1902
Walter Sutton and Theodor Bovary had independently put
forth the chromosomal theory of inheritance, providing a
mechanisist basis for the concepts of inheritance and setting
the scene for development of cytogenetic. By the late 1980s, a
proposal to establish the entire DNA sequence of human
genome was put forth and gaining favour, and the entire
sequence of 3x10° bp was established in the year 2000.

2.3 Principles of Mendelian analysis

Genes are encoded in DNA molecules that are packed into
chromosome which are diploid and these separate during
meiosis such that gametes contain only a single chromosome.
This process, and the occurence of genetic recombination
during meosis, is the mechanism of inheritance encapsulated
in Mendel’s law of segregation and the law of independent
assortment. According to Mendel behavior of characters is
either dominant or recessive. Dominant character is one that
is expressed in the heterozygote and the recessive character is
one that only expressed when an individual is homozygous.
Many trait can show partial dominance or even co dominance
contributing equally to the phenotype.

Only a small portion of human traits and diseases have clear
inheritance pattern. In human genetics analysis we often
dealing with information about likely inheritance patterns that
is incomplete , disease and traits that may be exhibit at greater
or lesser severity in different family members and a range of
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potentially sensitive ethical , cultural and social issues that
impact on the study of inherited disease

The occurrence of a disease in a family may occur in several
main patterns or models. These are grouped according

i. Sex specific(X- linked or Y-linked)
ii. Autosomal

X-linked recessive conditions generally occur only in males.
Females are carriers, because their second X-chromosome
provides a normal allele, but males who inherit the recessive
gene on their sole X-chromosome will be affected.
Occasionally females will show a degree of affectedness.
Female carriers will transmit the gene to all of their sons
(because they inherit only their mother’s X- chromosome)
and to half their daughters. Affected males will transmit the
gene to all their daughters, all of whom will therefore be
carriers.

X-Linked Recessive

Parents

)
mutation —H# v T M"s

XX X

Father Affected  Mother Unaffected Father Unaffected Mother Carrier

|
Children ‘

op p o
0 ,_\‘ f ,J f‘\‘
v W) Wy
Y p s "ﬂ ¥ g S ' n ¥
| (| I
X xx U X xx i x xx X xx

Son Daughter Son Daughter
Unaffected Carrier Unaffected Carrier Affseoc(;ad Dg:ggfr Son Deughter

m) U.S. National Library of Medicine

Unaffected  Unaffected

Fig 2.3.1: inheritance of X- linked Recessive

Autosomal Dominant disease occurs in both males and
females, other affecting many individuals throughout
pedigree. Affected individuals are heterozygous. The risk of
transmission of such condition from affected individual is
50%. This is the most common pattern of inheritance
observed for Mendelian disorder.
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Fig. 2.3.2: Inheritance of autosomal dominant

© 2019, IJREAM All Rights Reserved.



Autosomal recessive, which occur when two healthy
individuals are carried usually will have no family history.
The conditions often only occur within the children from one
relationship. The risk of transmission of the disorder is 25%
and half of the unaffected offspring will be carriers for the
gene [1].

Autosomal Recessive Genetic Disease

] |
|
]
e | Pl ——|

1:4 free of disease; 1:2 carriers— but asymptomatic; 1:4 will be affected

O A O A

TSRS

Fig 2.3.3 : Inheritance of autosomal recessive

2.4. Family pedigree

Family histories are reported, pedigree construction and
disease are the mean by which translated into verified clinical
tool information risk assessment and management decisions
by clinical Genetics staff. The following table illustrates the
evaluation of generation of pedigree [2]

Table 2.4.1 some diseases or conditions which may be
evaluated by generation of a pedigree [2]
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Sickle cell disease Alpha thalassemia
Beta thalassemia

Hematologic
hemoglobinopathies
and thalassemia

Hemophilia von Willebrand disease
Factor \Y Leiden
mutationAntithrombin utation

Bleeding disorder/
coagulopathies

Other gene disorders Cystic fibrosis

Hemochromatosis

Diabetes Cardiovascular disease
Hypertension

Adult onset/multi factorial

Breast Colorectal Ovarian
Sarcoma Melanoma

Malignancy

Broad categories Examples

Congenital birth defects Cleft lip and/or palate
Congenital heart defect
Spine bifida or other neural
tube defect Hydrocephalus

Pyloric stenos is Club foot

Chromosome anomaly Trisomy 21 (Down syndrome)
Trisomy 13 or 18
Microdeletion

Complex chromosome

rearrangements

Developmental delay/
mental retardation

Fragile X syndrome
Other metabolic disorders
Unexplained

Metabolic disorders Phenylketonuria
Tay-Sachs disease

Canaan disease

Neuromuscular/
neurodegenerative

Duchene muscular dystrophy
Miltonic dystrophy Spinal muscular
atrophy Spinocerebellar ataxia
Charcot-Marie-Tooth
Neurofibromatosis

Huntington’s disease
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Table 2.4.2 Common symbols used to generate pedigree

m
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Sex unknown

Individual

Affected individual

Affected (more than
one condition)

Multiple individuals

Multiple individuals,
number unknown

Deceased or stilibirth

Pregnancy

Spontaneous abortion (SAB)

Affected SAB

Termination of pregnancy
(TOP)

Affected TOP

xR DPDEN BESEO
ERDPD OR OOV

XRPD O

Adapted with permission from Bennett RL, Steinhaus
KA, Uhrich SB, Sullivan CK, Resta RG, Lochner-Doyle
D, et al. Recommendations for standardized human
pedigree nomenclature. Am J Human Ge net 1995:56:745-
52.

2.5. Genetic databases

Gene sequence and protein databases are the most common
databases used in genetics Gene sequence database are
divided into two types:

i. Primary databases -contain experimental result without
addition information

ii. Secondary database — contain experimental result with
additional information such as sequence information , gene
variants etc.

2.5.1 OMIM

Online Mendelian Inheritance in Man is a database of human
genes and genetic disorders establish to support research and
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education in human genomics and the practice of clinical

genetics. It was started by Dr. Victor A. McKusick.
Mendelian Inheritance in Man, OMIM
(www.ncbi.nlm.nih.gov/omim) is now  distributed

electronically by the National Centre for Biotechnology
Information (NCBI).Each OMIM entry has a full-text
summary of a genetically determined phenotype and/or gene
and has numerous links to other genetic databases such as
DNA and protein sequence, PubMed references, general and
locus-specific ~ mutation  databases, approved gene
nomenclature, and the highly detailed map viewer, as well as
patient support groups and many others. [3] it contain
information about linkage data phenotype and reference on all
inherited human known disorder [4].

-
-l Jobas 3
OMIM D |
Online Mendelian Inkeritance in Man SR u
Sewch  OMM o | for| Gs| Clear|
Display]  Deedet o | Save] Tex] |Addto Cipboare|]
Heersgereny 219700
SIEPRLON CYSTIC FIBROSIS; CF
Alernative tiles, symbols
MUCOVISCIDOSIS
Gene map Jocus 73312
TEXT
DESCRIPTION
A samber sign (7) Is used with this exvry because the diserder is Caused by the cystic Sheosis regulator
geae (CFTR GR421), located oo chromesome 7.
this eatkty has
Nmmﬂmanwwuemummmdumhmmwmtumku)
biary wee (bacy clrrhasls), brenchial gands d rweat glands (gh
Fweat cisctrelyte with depletion in 4 het environmear). inferdity oo mhmnﬂml ?
CLINICAL FEATURES
™ £ CFis -M »1«( S8y ¢t 1977 77). The phenatypic
vmmh(’?wumﬂy 29 (1982). In wes
deserded by o 28l (108 m:ewummeewmmmmmwwu
boshend Ou&ummﬂwu'una-yw»ddm Another was her S2-year-old sister, the mother ef the
The daughter sive Care narse, ummd-mawu Mummnwvmy
were predeminatly pmanary; pancreatic cxscrine {eatare, older patients. |4

Lt |

OMIM @ i
Oxline Mendelian Inkeritance in Man S Usivenity
| PoMed  Nuckotie  Potoh  Geoeze  Sruchre _ PopSel___ Toumang _OMIK |

: Sewch oMM | fx]] Gs) Cexr
Otae Rircson . A ot
Vipog
sl Do Dt | (s Tor] [AdktoCpou
602421 ¥
CYSTIC FIBROSIS TRANSMEMBRANE CONDUCI'A\CI: REGL[ATOR. Cl"l' R
FRrluesces Alternative tites; symbols
Conrlbutery
Cressa Dt ATP-BINDING CASSETTE, SUBFAMILY C, MEMBER 7; ABCCY
v Gene map lacus 74312
QN TEXT
b DESCRIPTION
|1: Nemenchonre
o Cyrtic Bhresis transmembrane conductance regulator (CFTR) furctions as o chisride channel and cookrels the regalation of
[T O raBari other transpact pathways. Mutaticas i the CFTR gene have been found to cause cystic Srosis (CF, L1570 and congenital
T o ummunmmmcww;“;x.-g
CLONING
Rardan ot 2| (1539) isolated overlapping cDNA clones frem 2 :dmmom'x L‘Nkumur'&rp
pectenclthe CF gene. Transcripts app = -mwe:e tissues olt
pasests wis CF. The mtmunm o2 s e, each wih

membrane- uumdomwukmdnﬂi’hm .aCPplicm uk&wmﬂmmﬁc
ocowrs st ie center of the putadve frst aucieatde-Sinding teld (NBF). 7 idenred 24 exons b the CF gene.
m;«mcmwlmmwmuw‘mmmmmmmnmmu
those ofthe Amuawuu:ﬂnmdm
membrane- asseciated proteins. anud(d\.mmuma'ymdﬂm( 22885), Riged: (99
referred ta the protein as cystic Bbresis transmembrane conductance regulater (CFTR) ?

~

Figure 2.5.1 OMIM Database [3]
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Figure 2.5.2: Pedigree Registration for Newzealand
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Above mention two figures shows that in many countries
database for pedigree have been developed. In India Indian
Genetic Disease Database is developing which contain the
information about 52 diseases with information of 5760
individuals carrying multination alleles. Information on locus
heterogeneity, type of mutation, clinical and biochemical
data, geographical location and common mutations are
recorded on the bases of published literature. [5]

in other countries the Gemological databases are developed
where the ancestors can be traced, inspired by this can we do
something by which we can predict the genotype, phenotype
and inheritance of disease.

I1l. FURTHER DEVELOPMENT

As per the literature survey it is possible to design a database,
which we will predict the inheritance of disease from one
generation to another, we have pedigree chart to do so but for
that we have to go to genesist and if we particularly talk about
Indian population awareness about genetic diseases and its
inheritance is less as compare to another.

The conceptual diagram of the Database is given below,

user will first register in the database that is he will create his
account. After that user information will hit the genetic
database. When user will login to the database and will
submit the genetic information of his family (mother, father,
wife, mother-in-law, father-in-law), the strategy of the
database is to be build such that it will predict the possibilities
of inheritance of disease.

The database will also provide the information about that
disease, treatment available nearby, etc.

The information about genetic linkage, mutation is available
through OMIM.

User ‘*{ Registration b User
informati
on hitting

Genetic
User Login L
Genetic DB

Genetic disease prediction,
| Information, Treatment etc

Figure 3.1 Conceptual Diagram For Database
3.1. Development of Database
A. Collection of Data:

Data collection is the systematic approach to gather and
measure information from variety of sources to get a
complete of an area of interest.

This database is collection of data for predition of genetic
disease which can occur in next generation.
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The collection of data includes genetic information of
individuals, types of genetic diseases, cause of genetic
disease, treatment for genetic disease etc.

B. Distribution of Data:

1. User login

2. Genetic information of user
3. Inheritance in next generation
4. Linkage analysis

5. Genetic disease information
C. E-R Model for user login

The user login will contain the name of user, father name,
mother name, last name, user-ld also, genetic information
will contain the user id and the genetic reports (information )
of that user. With the help of this genetic information the
database will predict the inheritance of disease to the next
generation. After knowing the inheritance the database will
provide the name, cause , treatment and type of that genetic
disease.

D. Database Creation

This can be done by using MySql

IV. RESULTS AND CONCLUSIONS

On the bases of literature study we have concluded here there
is very less awareness on genetic diseases. The need for the
awareness is more as many people live healthy life style but
still suffer from diseases the reason behind this is inheritance
of defective gene, if one get to know that what disease he or
she have or whether he or she is carrier or not it will not only
helpful for them but also for their next generation. This
database will provide the information about disease the
person suffering from, the cause of that disease, treatment
available for that and wvery important the chances of
inheritance of disease to the next generation.
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