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The course intends to provide the students with the detailed knowledge of applications of
genetics and eyvtogeneties in fields like plant breeding, population genctics. evolutionary

genelies and taxonomy.

Unit 1: Fungal Genetics

Introduction: Mutants and wild types- Isolation and characterisation of different mutants
(complementation and functional allelism): functional mutants (auxotrophs, conditional
lethals, resistance mutants, reverse mutants); Parasexual cvcle - Pormsesssb—ewelc.
heterokaryosis, haploidisation, mitotic crossover and vecombination, genetic analvsis:
Meiotie recombination - methods of analysis. Iinkage and tetrad analysis. gene mapping. gene
conversion: Extra-chromosomal clements - Mitochondrial genome and plasmids, 2-micron
plasmid. kifler plasmid and linear plasmid:. Lpigenetic gene silencing in filamentous fungt -

RIP. MIP. Quelling. Heterothallism and mating type switch
Unit 1I: Eukaryotic Genome
Structure. oreanization evolution of plant genome: recombmation- Molecular mechanism.

linkage and crossing over: genetic and molecular markers, construction of linkage maps:

Physical mapping ol genes: correlation of genetic and physical maps: QL mapping: concept

of GCWAS. Plant Genome Projects-Tistory, organization and goals: case studies (drabidopsis
thaliana, Oryza sativa and Cicer arietinum): Indian scenario.
I nit 111: Transposable Genetic Elements

dements in bacteri U ite and non-composite  In),
Discovery: transposable elements i hacterin (1S, composite and  non-compx

e | /e 1 alze el interaction in the repulation of
ransposable clements in Yeast and maize: host cell interaction )
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rranspostion. Role of trancmac _ ‘ .

ranspa Role of transposons in plant genetic ang epigenetic regulation, and speciation:
gene creation: evolutionary significance of transposable elements
Unit IV: Chromosome- physical structure, nume

rical and structural changes
Chromosome architecture

= Linear differentiation: structure and role of centromere and
telomere: unique and repetitive DNA: cuchromatin and heterochromatin; banding patterns
Karyotype evolution: DNA content and C-v

alue paradox: transmission and characterization of
mono-and trisomics and the

ir use in chromosome mapping of diploid and polyploid species;
breeding behaviour and geneties of complex translocation

heterozygotes. translocation tester
sets. Robertsonian  translocations: breeding behaviour and genetics of  inversion

heterozygotes; production, characterization and utility of alien addition and substitution lines.

Unit V: Modern techniques in genctics and cytogenetics

Bricf idea about application of- Chromosome banding; fluorescence in-situ hybridization

(FISHD: Genomic in-situ Hybridization (GISH). multicolor genomic in-situ hvbridization
(McGISH).  primed  in-situ  (PRINS) DNA lubeling; fiber-IISH; flow  cytometry .
{Determination ol nuclear DNA content. ploidy and genome  size):

chromosome
. o e . (hree-dimensional. live-cell imagine
microdissection and utilization of micro-isolated DNA: three-dimensional, live-cell imaging

of chromatin dynamics in plant nuclei using chromatin tagging systems: chromatin

immunoprecipitation for detecting epigenetic marks on plant nucleosomes: image analysis of
DNA [iber and nucleus in plants.

SUGGESTED READINGS:

1. Swanson CP. Merz T, and Young WI. (1967), Cytogenetics, Prentice Hall of India, Pvt.
r—' ' Lid. -

2 Russel PI. (1998), Genetics, Benjamin/Cummings Publishing Co. Ine.

1 Sinnott EW. Dunn LC and Dobzhansky T (1958): Principles of Genetics, Kugakusha Co

UL - o
Snustad DP and Simmons M (2000): Principles of Genetics. John W iley & Sons. NY.

4. Snustad d 3 s | -

$ Klue and Cummings (2012) Concept of Genetics, 10th Edn; Pearson publications. .

:‘. ugL - ) B * 2 . ackwe D ‘i 1 'L‘d
scquaah G (2007) Principles of Plant Genetics and Breeding: Blackwell Publishing

6. Acqua 2
USA.

eeding (2nd Ldition): John ‘iley and Sons.
7 Allard RW (1999) Principles of Plant Breeding (2nd Ldition): John Wiley C B
/ ¢ : b Lo b ¢ :
: H rl DL and Jones EW (2007) Genetics ~ Analysis of Genes and Genomes; 7th edition
8. Hartl DL an SR

Jones and Barlett publishers.

Page 7 of 14

v ﬂ'“’-’@:
. DO LYy W
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Genctics — From Genes 1o Genomes; 3rd edition: Mo im‘“‘HilTr M. Veres RC (2000)
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Al

of Allium cepa. AveRe safivini. Hordeum vulgare
g ol Chromosomes

( I'nd Semester Exam (ESL)

‘_T’ussing Marks

1. To study of mitotic chromosomes

squash technique - Pre-treatment; Fixation and Stainin
lo study meiotic chromosomes of Phlox drummondiil Allium cepa Tradescantia sp..

(]

Deiphin‘u])n sp.. Aloe sp.
Karyotype analysis and preparation of idiograms.
olymorphism in parental lincs and derived mapping population

L

Analysis of molecular p

using different types of molecular markets.
p using available dala.

£

osis. pollen and seed

Construction of a linkage ma
lyploidy on plant phenotype, mel

W

To demonstrate the effect of pu
and meiotic behaviour.

fertility and fruit set.
no and trisomy on fertility
asome behaviour, pollen and

Lo study the effect ol mo
Jocation heterozy gosity on chrom

~

To study the effect ol trans
seed fertility.
9 To study the meiosis of compiex translocation helero 2y goles.
\ents based on the chapter Dl
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