Nucleoproteins

Question
24. Xeroderma pigmentosum is produced as a result of a defect in: 

1. DNA polymerase III.  

2. DNA polymerase I. 

3. DNA exonuclease. 

4. DNA ligase. 

Answer

2. DNA polymerase I. 

3. DNA exonuclease. 

4. DNA ligase. 

Reference

Harper 25th Edition Page 851

Lippincott 2nd Edition Page 374
Quality

Reader

Status

Repeat

QTDF

All books give this answer
Discussion

· XERODERMA PIGMENTOSUM. is a rare autosomal recessive disorder that results from a defect in nucleotide excision repair. 
· Ten complementation groups have been recognized, based on each group's separate defect in the ability to repair damaged DNA. 
· The wavelength of light that induces the DNA damage ranges from 280-340 nm. 
· Clinical Features

· Skin changes are first noted during infancy or early childhood 
· Sun-exposed areas such as the face, neck, hands, and arms; lesions may occur, however, at other sites, including the scalp. 
· Erythema, scaling, bullae, crusting, ephelides, telangiectasia, keratoses, basal and squamous cell carcinomas, and malignant melanomas. 
· Ocular manifestations 
· Photophobia, lacrimation, blepharitis, symblepharon, keratitis, corneal opacities, tumors of the lids, and possible eventual blindness. 
· Neurologic abnormalities 
· Mental deterioration and sensorineural deafness may develop in approximately 20% of patients. 
· Course

· This disease is a serious, mutilating disorder, and the life span is often brief. 
· Management

· Genetic counseling. 
· Dignosis - Cells cultured from amniotic fluid. 
· Totally protect from sun exposure; protective clothing, eyeglasses, and opaque broad-spectrum sunscreens should be used even for mildly affected children. 
· Early detection and removal of malignancies is mandatory. 
· Grafting of skin from nonlight-exposed areas may be helpful, as is the use of topical antimitotic agents such as 5-fluorouracil.
Explanation

The enzymes involved in “DNA Repair” (NER - Nuclear Excision Repair Pathway)

1. uv-specific Endonuclease - causes the most common form of disease

2. Excision Exonuclase

3. DNA Polymerase I

4. DNA Ligase

And we have three of these in the choices!!! Analysing further we see that most books say Endonuclease and Ligase as the important enzymes.

To put it in a nutshell

· If we have to choose a better choice, we can go for LIGASE (this is supported by the fact that DNA Polymerase I as well as II are enzymes of E.Coli and Only DNA Polymerase            etc are human enzyme. Also most books insist on DNA Endonuclease - that leaves DNA ligase as the only human enzyme in the fray)
· IF the question has an except, we can go for DNA Polymerase III
Comments

· Some patients with xeroderma pigmentosum have the clinical phenotype of Cockayne syndrome, suggesting that these two disorders may represent an overlapping spectrum of excision-repair defects. 
· The association of xeroderma pigmentosum with microcephaly, mental retardation, dwarfism, and hypogonadism is known as De Sanctis-Cacchione syndrome.

Tips

	Disease
	Pathology 
	Causes

	Xeroderma Pigmentosum
	Damage by uv Rays ( pyrimidine dimers
	Skin Cancer

	Ataxia Telangiectasia
	Damage by Ionising Radiation
	Lymphoid malignancies

	Fanconi’s Anemia
	Cross linking by Damaging agents
	Leukemia, Aplastic Anemia

	Blooms Syndrome
	Generalized defect Variety of agents, 

Spontaneuos sister chromatid exchange
	Immunodeficiency, 

Growth retardation


Question
25. RNA polymerase does not require: 

1. Template (ds DNA). 

2. Activated precursors (ATP, GTP, UTP, CTP). 

3. Divalent metal ions (Mn2+, Mg2+). 

4. Primer.  

Answer

4. Primer.  

Reference

Lippincott 2nd Edition Page 374
Quality

Reader

Status

Repeat

QTDF

Lippincott
Discussion

· RNA is synthesized from a DNA template by an RNA Polymerase

· Template Strand is the Strand from which the synthesis occurs

· Coding strand is a strand similar to the RNA except for the T instead of U

· RNA polymerase utilizes ribonucleoside triphosphates and released pyrophosphate 

· Mg2+ is needed to hold the two subunits together

Explanation

Self Explanatory
Comments

	Features
	DNA

Polymerase
	RNA

Polymerase

	Primer
	Needed
	Not needed

	Endonuclease Activity
	Yes
	No

	Exonuclease Activity
	Yes
	No


Tips

The positive supercoils that are created ahead of the transcription by RNA Polymerase are relaxed by Gyrase

The negative supercoils that are created behind of the transcription are relaxed by Topoisomerase

· Remember GAP : Gyrase - Positive - Ahead (Anterior)
Question
26. Which of the following is the feature of Y chromosome ? 

1. Acrocentric. 

2. Telocentric. 

3. Submetacentric. 

4. Metacentric. 

Answer

1. Acrocentric.

Reference

Gray’s Anatomy 38th Edition Page 63

Quality

Spotter 

Status

New Question

QTDF

Gray

Discussion

	1–3 
	A
	Large metacentric chromosomes

	4–5 
	B
	Large submetacentric chromosomes

	6–12 + X 
	C
	Metacentrics of medium size

	13–15)
	D
	Medium-sized acrocentrics with satellites (and nucleolar organizing centres)

	16–18 
	E
	Shorter metacentrics (No. 16) or submetacentrics (Nos. 17 and 18)

	19–20
	F
	Shortest metacentrics

	21–22 + Y 
	G
	Short acrocentrics, 21 and 22 with satellites (and nucleolar organizing centres), Y without satellites

	
	
	


Explanation

Self Explanatory

Comments

Note that Robertsonian Translocations always involve the following Acrocentric Chromosomes 13, 14, 15, 21, 22 
Tips

Of late a lot of questions are being asked from Genetics in AIPGME and AIIMS and it is imperative that the students have to have strong grasp of fundamentals.

Question
28. An enzyme that makes a double stranded DNA copy from a single stranded RNA template molecule is known as: 

1. DNA polymerase. 

2. RNA polymerase. 

3. Reverse transcriptase. 

4. Phosphokinase. 

Answer

3. Reverse transcriptase. 

Reference

Harper 25th Edition Page 503

Quality

Spotter 

Status

Repeat

QTDF

Harper and most books give this
Discussion

Reverse Transcription is RNA directed DNA Synthesis. The enzyme is Reverse transcriptase or RNA dependant DNA Polymerase. It first synthesizes a DNA-RNA Hybrid molecule utilizing the RNA Genome as Template. A specific enzyme, RNase H, degrades the RNA Stand, and the remaining DNA Stand in turn serves as a template to form a double stranded DNA Molecule containing the information originally present in the RNA Genome of the Virus
Explanation

1. DNA polymerase synthesizes DNA from DNA. 

2. RNA polymerase synthesizes RNA from DNA. 

3. Reverse transcriptase synthesizes DNA from RNA. 

4. Phosphokinase adds a phosphate moiety. 

Comments

In many cases the DNA that is produced by the Reverse Transcriptase is integrated in to the host DNA

Tips

Retroviruses uses Reverse transcriptase 

Question
29. A segment of a eukaryotic gene that is not represented in the mature mRNA, is known as: 

1. Intron. 

2. Exon. 

3. Plasmid. 

4. TATA box. 

Answer

1. Intron.
Reference

Harper 25th Edition Page 503
Quality

Spotter 

Status

Repeat

QTDF

All books give this
Discussion

Intron is a segment of gene that is transcribed, but excised before translation
Explanation

1. Intron is a segment of gene that is transcribed, but excised before translation. 

2. Exon is the sequence of a gene that is represented (expressed) as the mRNA. 

3. Plasmid is a small extra chromosomal, circular molecule of DNA that replicates independently of the host DNA. 

4. TATA box or Hogness box is a sequence of DNA nucleotides that is almost identical to that of the Pribnow box and is usually found centered about 25 nucleotides upstream of the initial base of the transcription start site for an mRNA molecule. . 

Comments

Palindrome is a region of double stranded DNA in which each of the two strands has the same sequence when read in the same directions (eg from 5’ to 3’ ). Few Palindromes in English are Malayalam, Nun, Madam, Peep, level, noon, Rats live on no evil star, Able was I ere I saw Elba, Was it a Car or a cat I saw, Nurse I spy gypsies run.
Tips

· Intron is the Intervening segment

· Exon is the expressed segment

Question
19. Cytochrome C of the bacteria has 50% identity of amino acid sequence with that of human. Which of the following is the most conserved parameter in these two proteins? 

1. Quaternary structure. 

2. Tertiary structure. 

3. Amino acid sequence. 

4. Loop and turn segments. 

Answer

3. Amino acid sequence. 

Reference

Dayhoff Atlas of Protein Structure and Function Matrix 

Quality

Reader

Status

New Question

QTDF

???

Discussion

Proteins are made up of sequences of amino acids. Amino acids are like letters, and proteins are like words. Just as there are 26 different letters in the modern English alphabet, there are about 20 different amino acids. A protein is constructed from a sequence of its amino acids, just like a word is constructed from a sequence of letters. There are a lot more amino acids in a protein than there are letters in a word, however.

Cytochrome C is about one hundred amino acids long. Imagine a word that is one hundred letters long. You could change one or two of the letters to a similar letter (you could replace a C with a K, for instance) and it would not change the pronunciation of the word noticeably. In the same way, you could change a few of the amino acids in cytochrome C with similar amino acids without affecting the function of the protein very much.

It happens that the cytochrome C in humans is slightly different from the cytochrome C in bacteria, but it still functions the same way. As a matter of fact, there are slight differences in the amino acid sequences of cytochrome C in most living creatures.

Explanation

Self Explanatory

Comments

Cytochrome C in bacteria is 64% different from horses and pigeons, 65% different from tuna and silkmoths, 66% different from wheat, and 69% different from yeast 

Tips

Till we see a exact word in a UG text (like that for Ubiquitin where it is clearly given), we are not sure of the answer 
