








YAC : Yeast Artificial Chromosome 

BAC : Bacterial Artificial Chromosome 

SNPs : Single Nucleotide polymorphism 

HGP : Human Genome Project 

hnRNA : Heterogenous nuclear RNA. It is precursor of mRNA. 
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T.H. Morgan 1910 
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McCarty 
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Chargaff 
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Franklin 

Watson and 1953 

Crick 

Messelson 1958 

and Stahl 

Jacob and 1961 

Monod 

Alec Jaffery 1985 

First identified and isolated a acidic substance frorr 

pus cell and named it 'Nuclein'. 

Separated protein from nuclear substance and namec 

it nucleic acid 

Discover nitrogen bases (Adenine, Guanine, Cytosine 

Thymine, Uracil) 

Father of experimental genetics ( experimental verifi• 

cation of chromosomal theory of inheritance) 

Provide first clear-cut evidance that DNA is the 

hereditary material while working on Streptococw 

pneumoniae. Biochemical nature of genetic materia 

was not defined 

Discover that transforming principle is DNA, not � 

protein or RNA. First identification that DNA is tht 

hereditary material 

Purine and pyrimidine components occur in equa 

amount in a DNA molecule. 

A+G=T+C 

Performed experiment with Escherichia coli anc 

bacteriophage and showed that it is the viral DNA anc 

not protein that passed from virus to bacteria anc 

therefore DNA serves as the genetic material. 

Produce X-ray diffraction data of DNA. 

Double helical structure of DNA. 

Experimentaly proved the semiconservative nature 

of DNA replication. 

Proposed operon model - genetic material has � 

number of functional unit is called operon. 

Discovered the technique of DNA finger printing. 
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Steps for Sequencing 

• DNA isolated from cell and converted into fragments.

• DNA is cloned for amplification is suitable host using specialised vectors.

• Commonly used hosts-Bacteria, Yeast

• Commonly used Vectors-BAC (Bacterial Artificial Chromosomes) 
YAC (Yeast Artificial Chromosomes)

International Rice Genome Sequencing Project (IRGSP) 

• Rice benefits from having the smallest genome of the major cereals, dense

genetic maps.

• The IRGSP, formally established in 1998, pooled the resources of

sequencing groups in 10 nations (Japan, Korea, UK, Taiwan, China,

Thailand, India, United States, Canada and France)

• Estimated Cost- Rs. 200 million.

• India joined in June 2000 and chosed to sequence a part of chromosome

11.

• Tools used in sequencing were :

BAC (Bacterial Artificial chromosomes) 

PAC (Pl-Phase derived artificial chromosomes) 

• How Sequenced

Shotgun sequencing involved-generation of short DNA fragments that 

are then sequenced and linearly arranged. 

It enables full coverage of the genome in a fraction of time required for 

the attemative BAC sequence approach. 

• Salient Features of Rice Genome

Rice is monocarpic annual plant, wind pollinated. It is with only 389 base 

�parrs. 
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mutation 'B'. Haemoglobin’s structure did not charge as a result of mutation 

‘A’ where as haemoglobin’s structure changed because of mutation of 

leading to sickle shaped RBC’s.  

 (a) What will be the genotype  of an individual what is comer of sickle cell 

anemia gene but apparently unaffected?

 (b) What is the cause of this disease.

28. What are the symptoms of the disease sickle cell anemia? 

No. 29 and 30 are case based questions. Each question has subparts with 

internal choice in one subpart.

 Just as they proposed the double helical structure of DNA, Watson and Crick 

had immediately proposed a scheme for replication of DNA. The scheme 

suggested that the two strands would separate and each of them acts as a template 

for the synthesis of a complementary strand. After completion of replication, 

each of the new DNA molecules would possess one parental strand and one 

newly synthesized strand. This scheme has been termed as semiconservative 

replication.

 A DNA replication fork is show. Observe the sketch and answer the question 

that follow:

 (a) When and where does replication of DNA occur in eukaryotic calls?
 (b) Identify the polarity of the strands a-b and c-d.
 (c) Why does DNA replication occur in such small forks? Name the 

major enzyme that catalysis this process.
or

  Why is DNA synthesis continuous and discontinuous on the two 
stands? What name is given to (i) the continuously synthesised strand 
(A – B) (ii) the small segments of strand (C – D)?
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20.

21.

22.

23.

24.

25. (i) (a)
(ii) (c)

26. (a) HbA HbS
(b) People who have sickle cell Anaemia inherit two faulty hemoglobin 

genes called HbSHbS are from each parent. It occur due to mutation in 
Hb chain as glutmic acid is replaced by valine.

(c) Symptons are Anaemia, i.e., oxygen carrying capacity of Hb decreases. 
So pain in joints, palpitation, swelling in hands and that feet. Sickle cell 
anemia is quantitative and Thalassemia is qualitative disorder.

27. (a) DNA replication in S-phase, of interpolate in the cell cycle.
(b) Strand a – b – 3'   5'
(c) Replication of DNA occurs in small replication bark because DNA is 

such a long molecular that  the separation of two strands along its entire 
length requires a very high amount of energy. DNA – Dependent DNA 
polymerase is the enjoy.

or
Since DNA dependent polymerase can catalyse the 

polymerisation in the 5'–3' direction only on the template strand with 
3' — 5' polarity, synthesis is continous and on the template strand with 
5' — 3' polarity synthesis is discontinous.
(i) Strand A – B is called leading strand.
(ii) Okazaki Fragments.
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