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Genomic imprinting: Maternal alleles are unequal to paternal alleles

1.  Mouse embryos with two maternal or paternal genomes fail to develop.

2. Human triploid abortuses are phenotypically different depending on whether the extra
genome is maternal or paternal

3. Certain human characters are autosomal dominant, but manifest themselves only when
inherited from one parent. For example, in some families, glomus tumors are inherited
as an autosomal dominant character, but expressed only in people who inherit the gene
from their father

4. Deletion of certain chromosomal regions produces a different phenotype when the
deletion is present on the maternal or paternal chromosome.

5. Allele loss in many cancers preferentially involves the paternal allele.



Nuclear Cloning
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Homoplasmy: All mitochondrial DNA
molecules are identical.

Heteroplasmy: Different mitochondrial
genomes are present in the same cell

Different levels of heteroplasmy arise
through random segregation during cell 50%

division. |
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In non-dividing cells mitochondria :

continue to undergo cycles of replication
and degradation, a process which is also ‘ . . ‘ .

stochastic in terms of which are lost and
which are replicated 25% 175%

Increasing severity




Mitochondria and human disease
1. Maternal inheritance ‘Cg |J__}*
2. Variable penetrance and expressivity [ _O
3. Variable age of onset
DOBMOOHOHE OO

All offspring of diseased mother can express the disease phenotype,
while none of the offspring of the diseased fathers do.
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Prions

Lateral transmission through contamination with PrPSc
PrPC prpSc

Sporadic conversion of PrPC to PrPSC = rare

PrPC mutation that predisposes to PrPSc conversion
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Operons
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Necessary vs Sufficient
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Positive vs Negative Gene Regulation

A. Negative autoregulation
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Plasmids

of
Replication

CETS) papasul

Ori: origin of replication; where
DNA replication begins
Selectable marker: can include
antibiotic resistance genes; helps
us screen for bacteria containing
the plasmid

Restriction enzymes: area where
plasmid is cut and gene is inserted
Promoter: drives expression of
inserted gene

Screening: after plasmids are
cloned and transformed into cells



Yeast Two-Hybrid

Studying protein interactions with the use
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Gal4/UAS in other system
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Large DNA molecule
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Mutagens
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Mutagen Tests

1. The specific locus test
A. organism based tests
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Genetic Screens

Genetic screening

/

Forward genetics
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Natural variations or
induced mutations
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Reverse genetics

Identify the genes through
database or literature retrieval

Induced mutations
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Inferring gene function based
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CRISPR screening
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CRISPR Editing

Cas9 sgRNA

Double Strand Break Mpm

Template DNA

Non-Homology End Joining Homology-Directed Repair
MXHPA>@T W< AT
Insertions/Deletions Precise DNA Editing
Gene Disruptions Gene Insertion

Ahmad, A., Munawar, N., Khan, Z., Qusmani, A. T., Khan, S. H., Jamil, A., ... & Qari,
S. H. (2021). An outlook on global regulatory landscape for genome-edited crops.
International journal of molecular sciences, 22(21), 11753



RNAI
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Oncogenes vs Tumor Suppressors

Positive regulator of DNA repair

Oncogenes Tumor suppressor gene
Positive regulator Negative regulator
of cell growth of cell growth
Activated forms Inactivated forms
promote malignancy promote malignancy
The mutated form The mutated form

1s dominant 1S recessive




Epistasis Pathways
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Mosaicism
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Immunogenetics (Not covered)
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