DNA Questions:  Answers
1. a)  deoxyribose
   b)  DNA

c)  III and V

d)  III

2. a)  DNA Replication:

· DNA double helix is unwound

· two strands are separated by breaking hydrogen bonds between bases

·  helicase is the enzyme that unwinds the helix separating the two strands

·  new strands formed on each of the two single (template) strands

· Nucleotides bind by complementary base-pairing (A to T and C to G)

· DNA polymerase (enzyme) forms covalent bonds between bases (on the new complementary strands)

· Replication is semi-conservative (each of the DNA molecules formed has one old and one new strand)

· Replication occurs in the 5’ to 3’ direction

b)  Note:  you must compare each factor POINT by POINT and include some similarities for full marks! (tables ok)

· DNA is double stranded whereas RNA is single stranded

· DNA has deoxyribose while RNA has ribose 

· DNA has thymine but RNA has uracil

· Both are nucleic acids (or polymers of nucleotides)

· Both are synthesized in the nucleus

· Both contain the bases G, C and A

3.  a)  phosphate

b)  H-bond
     c)  covalent bond

    d)  nucleotide

e)  3’

4.  Assuming same orientation, II and III would be radioactive.

5.  iv


6.   iv

7.  iii



8.  universal:  in nearly all life, the same amino acids are coded for by the same codons

     degenerate:  more than one codon can code for the addition of a certain amino acid to a polypeptide

9.  Answer to both a) and b) is the same:

· the genetic code is degenerate;

·  therefore not possible to predict the exact sequence of the MRNA or the gene that coded for it;

· however it would be possible to rule out wrong sequences 

10.  a)  (DNA) nucleotides


        
       b)  3 (mRNA) nucleotides


       c)  sugar, phosphate and nitrogenous base

      d)  amino acids

11).  Transcription vs. Translation
· DNA is transcribed whereas mRNA is translated

· Transcription produces RNA while translation produces polypeptides/protein

· Transcription is nucleotide sequence to nucleotide sequence while translation is nucleotide sequence to amino acid sequence

· RNA polymerase for transcription only and ribosomes in translation only

· Transcription occurs in the nucleus (of eukaryotes) while translation occurs in the cytoplasm

· tRNA needed for translation but not transcription

· both occur in the 5’ to 3’ direction

· both require ATP
12.  Genetic code:

· composed of mRNA base triplets called codons

· 64 different codons

· each codon codes for the addition of an amino acid to a growing polypeptide chain

· degenerate (meaning more than one codon can code for a particular amino acid)

· universal (meaning it is the same in almost all organisms)

· AUG is the start codon

· some (nonsense) codons code for the end of translation (UAA, UAG, UGA)

13.   
Antisense (Template):
3’  TTACAGTAGAACTCCCATAAA  5’

mRNA:



5’  AAUGUCAUCUUGAGGGUAUUU 3’


polypeptide (from mRNA):  
asparagine – valine – isoleucine –  – leucine – arginine – valine  - phenylalanine   



14.  Many possible answers:  (for example)

· mRNA:  UUUAUUGUUCUU;  DNA:  AAATAACAAGAA

· mRNA:  UUCAUCGUCCUG;   DNA:  AAGTAGCAGGAC

15.  tRNA

· function:  transport of amino acids during translation

· tRNA is composed of one chain of (RNA) nucleotides

· tRNA has a position/end/site for attaching an amino acid

· tRNA has an anticodon complementary to a codon so that the correct amino acid will be brought

· anitcodon of three bases which form part of a loop/are single stranded/are not base paired

· tRNA has double stranded sections formed by base pairing

· tRNA has a distinctive 3-D / clover leaf shape which ensures correct binding to specific enzymes

16.  ii / i / v / iii / iv

