BOTANY & BIO – BOTANY
Chapter : 3 Chormosomal Basis of Inheritance
1. what is linked genes?
	Genes located close together on the same chromosome and inherited together called linked genes
2. what is recombination?
[bookmark: _GoBack]	Crossing over results segments of DNA are broken and recombined to produce new combination of alleles. This process is called recombination.
3.how to calculate the recombination frequency?
	The percentage of recombinan  progency is a cross is called recombination frequency
		RF =       X  100
4. what is allopolyploidy?
	An organism which possesses two or more basic sets of chromosomes derived from two different species.



















Only FOR LONG VERSION BOTANY
1. what is DNA Repair?
	DNA recognize and remonesmutations with the help of repair enzymes and proteins. DNA repair system plays a major role in maintaining the genomic intergrity of the organism.
2. what is replication ferk?
	Replication fork is the site of separation of parental DNA strands where new daughter strands  where new daughter strands are formed. The enzyme helicases are involved in this process.
3. what is TATA box.
	A specific sequences of DNA nucleotides called the promoter is necessary for transcription to takes place. It consist of  TATA nucleotides.  It is known as TATA box
4. what is alternative splicing?
	1. it is very useful in regulating gene expression to overcome the environmental stress in palnts
	2. Alternative splicing is an important mechanism / process by which multiple MRNA’s and multiple proteins produets can be genetated from a singal gene.
5. what is coding stand?
	The other strand of DNA which is not transcribed is called the coding strand.
6. what are the enzymes involved in DNA replication in eukaryotes?
	1.Helicase – unwinding of DNA
	2. Topoisomerase – eliminates the torsional stress
	3. primase -	 formation of RNA primer
	4.DNA polymerare -  DNA replication initiation
7. What is meant by capping and tiling?
Capping:
	Modification at the 5 end of the primary RNA transcript (hnRNA) with methyl guanosine triphosphali is called capping
Tailing:
	The ‘3’ end of hnRNA is cleaved by an endonuelease and string of adenine nucleotides is added to the 3’ end of hnRNA
8. What is RNA editing
	Transcriptional RNA processing in plants chemical modification such as base modification, nucleotide insertion deletions and nucleotide replacements of mRNA results in the altemation of aminoacid sequence of protein that is specified is called RNA editing.
3 Marks
1. Write the importance of crossing over
	1. Exchange of  segments leads to new gene lombinations. Which plays an important role in evolution
	2. Genetic maps are made based on the frequency of crossing over
	3. Crossing over helps to understand the natur and mechanism of gene action
	4. new recombination plant used in plant breeding.
2. Explain – sex determination in sphaerocarpos
	1. Sex determination was first described in sphacro carpos donnellii
	2. The gametophyte is haploid and hetromorphic
	3. male gameto phyte n=8, female gametophyte n=8
	4. male gametophyte ‘ Y’ chromosome is smaller than seven autosomes
	5. Female gametophype ‘X’ chromosome is large than seven autosomes
6. The sporophyte containing XY combination produces two types of mciospones.
	Mciospones with X	= 	 female gametophyte
	Mciospones with Y 	= 	 male gametophyte
3. write the types of effects on translation mutations
	1. silent (synonymous)  			-	 no change in aminoacid encoded
	2. Missense (non – synonoymous) 	–	 change in amino acid encoded
	3. Nonsense (termination)		-	creates translational termination cod on(UAA, UAG or UGA)
	4. Frame shoft				-	Shift’s triplet reading of eodons out of correct phase
4. write about signification of ploidy
	1. Many polyploids are more vigorous and more adaptable than diploids.
	2. Many ornamental plants are auto tetraploids and have larger flower and longer flowering duration
	3. Autopolyploids usually have increase in fresh weight due to more water content.
	4. Aneuploids are useful to determine the phenotypic effects of loss or gain of different chromosomes
5. Write the salient features of Sutton and boveri concept:
	1. Somatic cells of organisms are derived from the zygote by repeated cell division
	2. chromosomes retain their structure uniqueness and individuality throughout the life cycle of an organism
	3. Each chromosome carries special determiners (or) mendalian factors (gebes)

6. What is gene mapping? Writ its uses:
	The diagrammatic representation of position of genes and related distance between the adjacent genes is called genetic mapping.
Uses :
	It is used determine gene order, identify the locus of a gene and calculate the distance between genes
	They are useful in predicting results of dihybrid and trihybrid crosses
7. mention the name of man-made cereal. How it is formed;
	Man made cereal : Triticale
(P)				Triticum durum		X	Secale cereal
Generation			(high protein)			(high lysine)
	2n = 4x = 28
	
	2n = 2x = 14


				
				Tetraploidy				Diploidy
·                                                         
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	2n = 6x = 42


								Choromosome doubling by colchicine	


		
							Triticale (Hexaploidy)
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1.Write the significance of alternative splicing
	1. The protein transcribed from alternatively spliced mRNA containing different amino acid sequence leat to the generation of protein diversity
	2. multiple protein isoforms are formed 
3. It creates multiple mRNA transcriptis from a single gene
4. it plays important role in plant functions such as stress response and trait selection
2. what is jumping genes (or) transposable elements:
	Transposons are the DNA sequences which can more from one position to another position in a genome.
	Other names : mobile controlling element
	Reported by : Barbara mccliontok
	Palnt		:	maize



















5 marks:
1. Explain alloles in coupling (or) cis configuration in lathyrus odoratus?
	Figure : 3.5 : (page . no . 59  -botany)
		        (page no. 57 – bio botany)
2. Explain the mechanism of crossing over?
	Crossing over is a biological process that produces new combination of genes by inter-changing the corresponding segments between non-sister chromatids of homologous pair of chromosomes.
Mechanism of crossing over:
	i) synapsis:
		zygotene stage of prophase  - I of meiosis – i
	   Homologus choromsomes are dligned side by side resulting in a pair of homologous chromosomes called bivalent’s
Types 
(a) procentric synapsis
(b) proterminal synapsis
(c) Random synasis

ii) Tetrad formation
	each homologous chromosome of a bivalent begin to form two identical sister chromatids (tetrad stage)
iii) cross over
	after tetrad formation crossing over occurs in pachytene stage.
	Non – sister chromatids of homologous chromosomes are called chiasmata. At chiasma cross – shaped (or) x shaped structures are formed. Breaking and rejoining of two chromatids occur.
	Synapsis and chiasma formation are facilitated by ‘synaptonemal complex’
iv) termionalisaion:
	After crossing over chiasma starts to more towards the terminal end of chromatids.
Figure : 3.10 (p.no.61- botany)
	 (P.no.59 – Bio – botany)




3.How is Nicotian exhibit self- incompatibility explain its mechanism?
	i) East (1925) observed multiple alleles in nicotiana which are responsible for self- incompatibility
	ii) The gene for selfin compatibility can be designated as S, which has allelic series S1, S2, S3, S4 and S5
	iii) The cross fertilizing tobacco plants were not always homozyg as S1 S2 or S2 S2 but all plant wher heterozygous as S1 S2, S3 S4, S5 S6
cross between two S1 S2 palnts = pollntube did not developnormally
Cross between S1 S2 and S3 S4 = effective pollentube development
	
Female parent (stigma spot)

	Male parent (pollen source)


	
	S1 S2
	S2 S3
	S3 S4

	S1 S2
	Self sterile
	S3 S2
S3 S1
	S3 S1
S3 S2
S4 S1
S4 S2

	S2 S3
	S1 S2 (not effective)
S1 S3 (Normal)
	Self sterile
	S4 S2
S4 S3

	S3 S4
	S1 S3
S1 S4
S2 S3
S2 S4
	S2 S3
S2 S4
	Self sterile



4. Explain structural changes in chromosome ?
( structural chromosomal aberration)
i) Structural variations caused by addition (or) deletion of a part of chromosome leading to rearrangement of gene is called structural chromosomel aberration
A. change in the number of gene loci
1. deletion (or) deficiency
	Loss of a portion of chromosome is called deletion
	Terminal deletion = singlebreak in any one end of the chromosome
	Intercalary deletion = two breaks and reunion of terminal parts learing the middle

2. Duplication (or) repeat:
	Arrangement of the same order of genes repeated more than once in the same chromosome
i) Tandem duplication
	The duplicated segment is located immediately after the normal segment of the chromosome in the same oder
ii) Duplication reverse tanderm
the duplicated segment is located immediately after the normal segment but the gene sequence order will re ‘reversed’	 
iii) Displaced duplication:
	The duplicated segment is located in the same chromosome but away from the normal segment
B. Changes in the arrangement of gene loc.
3. Inversion:
	A rearrangement of order of genes in a chromosome  by reversed by an angle 1800  
(I) paracentric inversion:
	An inversion which takes place apart from the centromere
(II) Pericentric inversion:
	An inversion that includes the centromere
4. Translocation:
	The transfer of a segment of chromosomes to a non-homilogous chromosome.
	i) Simple traslocation
	ii) Shift translocation
	iii) Reciprocal translocation
Reciprocal translocation:
	It involves mutual exchange of chromosome segments between two non-homologus chromosomes. It is also called illegitimate crossing over.
(a) Homozygous translocation
	Two pairs are involved. Two homologous of each translocated chromosomes are identical
(b) Heterzygous translocation:
	Only one of the chromosome from each pair of two homologous are involved in translocatin, while the remaining chromosome is normal.
Figure: 3.24 deletion (P.no.75-botany)
		         (p.no.73 – Bio – botany)
Figure: 3.25 Duplication 	P.no. 75 – Botany
	P.no. 73 – Bio-botany

Figure : 3.26    Inversion  	P.no 76 – Botany
	P.No.74 – Bio-Botany
Figure : 3.27  Translocation         P.no.76 – Botany
                                                          P.no. 74 – Bio-botany

5. Explain ribosomal translocation in protein syntaesis?
        i) It is takes place in the translation process of protein synthesis. Translation occurs in ribosomes.
       ii) a ribosome has one binding site for mRNA and two for tRNA the two binding sites of tRNA are p-site, A-site.
    iii) P-Site- The peptidyl, at this site tRNA is held and linked to the growing end of the pdypetide chain
         A-site – The aminoacyl.
                            This is another tRNA binding site which holds the incoming aminoacide called aminoacyl tRNA
    IV) The translation begins with the AUG codon of mRNA. The tRNA which carries first amino acide methionine at p-site.
    V) The second tRNA molecules has anticodons which carries aminoacid alanine pairs with m-RNA lodon in the A-site peptide bond formed between there two animoacids.
    vi) The first tRNA leaves the ribosome and the P-Site is vacant. The ribosome now mones one codon along the mRNA strand. The second t-RNA molecule (alanine now occuples the P-site.
        The third y-RNA comes and fills the A site (serine)
     Peptide bond is formed between alanine and serine.
    3rd  tRNA moves to p-site
This movement of tRNA from A-site to P-site is said to be translocation.
the translocation requires the hytrolyris of GTP.
   

