F212: Module 1: Nucleic Acids
From June 2009-January 2013

Mark schemes

(a) state that deoxyribonucleic acid (DNA) is a polynucleotide, usually double stranded, made up of
nucleotides containing the bases adenine (A), thymine (T), cytosine (C) and guanine (G);

(b) state that ribonucleic acid (RNA) is a polynucleotide, usually single stranded, made up of nucleotides

containing the
bases adenine (A), uracil {U), cytosine (C) and guanine (G);

(c) describe, with the aid of diagrams, how hydrogen bonding between complementary base pairs (Ato T,

G to C) ontwo
antiparallel DNA polynuclectides leads to the formation of a DNA molecule, and how the twisting of DNA

produces its ‘doublehelix’ shape

(d) outling, with the aid of diagrams, how DNA replicates semi-conservatively, with reference to the role of
DNA polymerase,

(e) state that a gene is a sequence of DNA nucleotides that codes for a polypeptide

(F) outline the roles of DNA and RNA in living organisms (the concept of protein synthesis must be
considered in outline only).
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7 |(a)

Y

phosphate ;

deoxyribose ;

thymine ;

Mark the first answer for each letfer. If the answer
is correct and an additional answer is given that is
incorrect or contradicts the correct answer then = 0
marks

DO NOT CREDIT PO, or ‘phosphate , molecule /
backbone’ IGNORE group

DO NCT CREDIT deoxyribulose
IGNORE {pentose) sugar

DO NOT CREDIT incorrect spelling
IGNORE (nitrogenous) base / T
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Question Expected Answers Mark Additional Guidance
7 {(b) CREDIT answers from clearly labelled diagram

IGNORE anything after it becomes clear that a
candidate is describing transcription

1 semi-conservative (replication) ;

2 {double) helix, untwists / uncoils / unwinds / unravels ; 2 IGNORE stfraightens
DO NOT CREDIT a-helix

3 hydrogen bonds (between bases) break ; 3 IGNORE unzips

4 each strand acts as the templaie

(for the formation of a new molecule) ;

5 free (DNA) nucleotides (align with exposed bases) ; 5 IGNORE in cytoplasm

8 complementary base pairing / purine to pyrimidine ; & IGNORE AtoT/Cto G (asgivenin Q)
ACCEPT base pair rule

7 hydrogen bands (re)form ;

8 sugar-phosphate backbone forms / 8 CREDIT formation of phosphodiester bond

adjacent nuclectides join ; :

9 DNA polymerase joins , backbone / strands ; g ACCEPT in context of H bonds forming

10 | each new molecule has 1 old and 1 new sfrand ; 10 DO NOT CREDIT half old and half new strand

11 | AVP; 11 e.g. correct ref to , (DNA) helicase (in context of
unwinding or unzipping) / (DNA} ligase ( in
context of joining Okazaki fragments or role in
backbone formation) / leading or lagging strand /
3'/ 5/ antiparallel / activation of free nucleotides
/ 3 H bonds between C and G/ 2 H bonds
between A and T / Okazaki fragments / proof
reading

6 max
QWC ~ events in correct sequence so long as no ref {o 1 1 mark from mps 2o 4 then 1 mark frommps 5§10 7

thenm mp8or9
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4 (a) | (i) Mark the first response but do not award the mark if a
further answer is incorrect or contradictory
DO NOT CREDIT refs to length as given in stem
1 | (m)RNA is single stranded / DNA is double stranded ; 1 ACCEPT DNA is a double helix (as stranded is
implied) for this mp
DO NOT CREDIT DNA is a double molecule
2 | (m)RNA is non helical / DNA is helical ; 2 ACCEPT (mRNA) not twisted / not coiled / not spiral /
straight / ora
1
4| (a) | (i) Mark the first response fo (a)(ii) — but but do not
award the mark if a further answer is incorrect or
contradictory
1 | RNA contains ribose and DNA contains deoxyribose ;
2 | RNA coniains, uracil / U, and DNA contains, thymine / T ; 2 DO NOT CREDIT thyamine
3 | 3/ more than 1, forms of RNA ; 3 ACCEPT ‘one form of DNA’
4 | RNA is, single stranded / non helical,
and DNA is, double stranded / helical ;
if not already awarded as answer in {i)
1
4| (a) | (iii} | gene ; IGNORE allele / operon
1
4| {a) | (iv) | too big to / does not, fit through pore (in nuclear envelope) ; ACCEPT ‘too long to fit ... pore’
1
4| {a) | (v) | idea that only copies one, gene / section / part / AW, (of DNA) ; e.g. mRNA only codes for 1 protein
idea that DNA comprises many, genes / alleles ; DO NOT CREDIT “1 BNA molecule contains afl the
genes’
‘mRNA only codes for 1 protein but DNA codes for many
proteins' = 2 marks
2
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