
 

Genetics
20 30,000 genes in human body

Ifs centromere everygenehas 2 alleles

chromatids
I fromfather 2ndfrommother

long q

I and
I b

codingregion Noncoding region
1.5 D 9851
GOH INTROI

Homozygous both thealleles are the same
CAA aa

Heterozygous both the alleles are different
Aa

Co dominance both alleles express simultaneously

ABO blood
grouping

HLA typing

Incomplete Penetrance property shown by autosomal dominant disorder

EF 100 people have defective gene Marfan Syndrome

pignce
80 people show symptoms
20 peopleescape



Variable Expressivity shownby autosomal disorders

Egg 0 O O O O 5 people have defective gene for
Fabia Teston Teston Yg Neurofibromatosis 1

variableexpresIon

ofclinicalfeatures

Pleiotropy single mutant gene can produce multiple and effects

EI Sicklecell anemia clinical manifestations

Anticipation Severityofdisease increases with each succesive generation
property shown by trinucleotide repeat mutations

Fragile x syndrome caa

Polymorphism Two individuals differ in genomeonly by 0.5 1
qq.si genome is the same

I
v u

Single Nucleotide Polymorphism Copy Number Variations

Mutation permanent heritable change in DNA

u v

Point Mutation Frameshift Mutation

singlenucleotide

is affected



Point Mutation

v u v

silent Missense Nonsense

SCI B thalassemia

Frameshiftmutation

v u

Addition Deletion

MiRNA microRNA

noncodingRNA doesnotundergo translation to produce protein

22 nucleotides in length
role in post transcriptional silencing

Mirna
T.MYpuppgssgmiRa

oncogenic miRNA

miR 155 200

CI deletion of miR Is 16
Bcell lymphomas increased expression of miR Iss 200



Epigenetics hereditary chemicalmodifications in DNA histone chromatin

reversible change

no change in nucleotide sequence

Mechanism DNAmethylation morecommon reducedgene
Histonedeacetylation expression

Roleofepigenetics
Regulationofgene expression
X chromosome inactivation
Cellular ageing
Cancers

Diagnosis Bisulphate sequencing
Immunoprecipitation assay



Genetic Diagnostic Techniques

u r

CYTOGENETIC MOLECULAR GENETIC

Mapp
multiplex ligation

Karyotyping probe analysis
FISH PCR

Sequencing
fluorescent in sit

ARRAY
hybridisation

for known genetic defects unknown mutations

can easily pick up the molecular defects present
chromosomal defects

used for bigger defects

Per
Types Sanger Sequencing

GOLDSTANDARD forsequence determination

Pyrosequencing whenspecimen is small contaminated

Single base palmer extension known genetic defect

RFLP in unknown genetic defects

RealTime Per quantitative estimation eeCMD

Genome wide Association Studies Gwas tosee trendofdiseasein a population
Amplicon Length analysis

used for trinucleotide repeat mutation



FISH
used for chromosomaldisorders
aneuploidy deletion trisomy
used for translocations
usedforamplifications

a green 2 reddots Normal

1 y o child with simian crease
Red Chromosome 21

8 Trisomy of 21st chromosome

I
DOWNISYNDROMI

Fish usuallydone in the interphase



Spectral Karyotyping
s colour fish



Comparative Genomic Hybridisation Comparing genomeof
2 individuals

TEST CONTROL NORMAL

Hybridisation

JED
L

GREEN
NORMAL

Gainof function app Loss of
duplication function mutation

MICRO ARRAY
Compares the DNA

of multiple individuals

simultaneously



GEE N GenomeEditing with Engineered Nucleases

DNA can
thedeleted or inserted into a

genome using
molecular scissors

createsiledspecificbreaks

GeplatetheDNAdefective gene fragment

lead
jointheendsbyTALEN

2n finger endonuclease
non homologous end

joiningCRISPR CAS9


