DNA & PROTEIN SYNTHESIS
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1.1.1 Cvv
1.1.2 Cvv
1.1.3 Cvv
1.1.4 Bv'v
1.1.5 AvY
1.1.6 Avv
1.1.7 Cvv
1.1.8 Cvv
1.1.9 Bvv

1.2.1 Uracil

1.2.5 ribosome

1.2.7 ribose
1.3.1 Both A and Bv'v
1.3.2 Nonev'v’
1.3.3 B oniyv'v
211 (a) tRNAY/transfer RNA
(b) Anticodonv’
2.1.2 (a) UGGY'Y (in correct order)

(b) TGGvv (in correct order)

- The double helix DNA unwindsv and
- unzipsv'/weak hydrogen bonds break
- to form two separate strandsv’
- One strand is used as a templatev’
- toform mRNAVY
- using free RNA nucleotides from the nucleoplasmv’
- The mRNA is complementary to the DNAY’
- The coded message for protein synthesis is thus
copied onto mRNAVY Any 6

(6)



Sex determination (S)

Females have XX chromosomesv’

thus produce an ovum which will always carry the X chromosomev’
Males have XY chromosomesv

thus a sperm will either carry Xv’

or Yv' chromosome

If a sperm carrying the X chromosome fertilises the ovum carrying the ;
X chromosomev’ {
then a female child resultsv’ -
If a sperm carrying the Y chromosome fertilises the ovum carrying the X EJH__.-"..M_‘..
chromosomev’

then a male child resultsv’

Therefore it is the father's gamete carrying X or Y chromosome

that determines the sex of the childv’

There is a 50% chance that the child can be a boy or a girlv’ Any 7 (7)
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Blood grouping (B)

The blood group of a child is determined by the alleles received from both parentsv’

The blood group of the mother, the child and the possible father is determinedv’

If the blood group of the mother and possible father cannot lead to the blood group

of the childv’

the man is not the fatherv’

If the blood group of the mother and the possible father can lead to the blood group

of the childv’

the man might be the fatherv’

This is not conclusivev’

because many men have the same blood groupv’ Any 5 (5)

DNA profiling (P)

A child received DNA from both parentsv’

The DNA profiles of the mother, child and the possible father are determinedv’

A comparison of the DNA bands of the mother and the child is madev’

The remaining DNA bands are compared to the possible father's DNA bandsv

If all the remaining DNA bands in the child's profile match the possible father's DNA
bandsv’

then the possible father is the biological fatherv’

If all the remaining DNA bands in the child’s profile does not match the possible
father's DNA bandsv’

then the possible father is not the biological fatherv’ Any 5 (5)

2018
1.2.1 Hydrogen bonds

1.2.2 Genome

1.3.3 Aonly



Str

ucture (S)

RNA is single strandedv’

and is made up of nucleotidesv'which comprise:

ribosev” sugar

phosphatev'group

nitrogenous basesv” which are

adenine, uracil, guanine and cytosinev’/ (A, U, G and C)
The phosphate group is attached to the ribose sugarv’
and the nitrogenous base is attached to the ribose sugarv’
Bases on RNA are arranged in tripletsv’

as codons on mRNAY

and anticodons on tRNAY

tRNA has a clover-leafv'/hairpin structure

tRNA has a place of attachment for an amino acidv’ Any

Involvement in protein synthesis (P)

mRNAY forms

during transcriptionv'/by copying the coded message from DNA

and moves out of the nucleusv’

and attaches to the ribosomev’

During translationv’

the anticodon matches the codonv’

tRNAY

brings the required amino acidv’ to the ribosome

Amino acids become attached by peptide bondsv’

to form the required proteinv’ Any
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11
1.2
1.2

1 B
.1 Uracil

.5 Deoxyribose

1.51 Translationv’
152 (a) Ribosomev’
(b) mRNAv/messenger RNA
(c) Peptidev
153 (a) Cv
(b) B
(c)
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2.1.1 2v (1)
21.2 Cucv (1)
213 (a) TGGY (1)
(b) Aspartatev’ (1)
21.4 (a) - C was replaced by Uv" on the 4" codonv/AGC
OR
- AGCV /the 4™ codon changed to AGUY' (2)
(b) - It codes for the same amino acidv'/serine
- Therefore there will be no effectv’/same protein formed (2)
215 - The process is transcriptionv”* Compulsory mark
- The double helix DNA molecule unwindsv’
- When the hydrogen bonds breakv’
- the DNA molecule unzipsv'/2 DNA strands separate
- One strand is used as the template v'to form mRNA
- using free RNA nucleotidesv'from the nucleoplasm
- The mRNA is complementary to DNAv'/A-U, C-G
- This process is controlled by enzymesv’ 1"+ Any5  (6)
2016
1.15 C 117 B
1.2.1 Ribosome
1.2.2 Peptide
1.2.3 DNA replication
1.2.6 Hypothesis
1.2.7 tRNA /transfer RNA
1.3.3 Aonly
1.4.1 (a) Adeninev'/A (1)
(b) Deoxyribosev'sugar (1)
(c) Hydrogen bondv (1
1.4.2 10v (1)
1.4.3 - DNA has the nitrogen base thyminev’
whereas RNA has the nitrogen base uracilv’ (2)

(Mark first ONE only) (6)



2.5.1

2.5.2

253

254

255

Transcriptionv’
Nucleusv'/nucleoplasm
(a) GTCV

(b) UACY

Valinev'v’

- A mutation affects the nucleotide sequence v /nitrogen base

sequence/gene structure
- Resulting in a changed mRNAv//codon
- A different amino acidv' may be coded for
- by tRNAv/anticodon

Any 3

(3)
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113 B 1.14 C
1.3.1 Bonly
3.1.1 - More mistakes are madev'/high rates of mutation
- when RNA is copiedv'/than when DNA is copied
3.1.2 - A mutation could allow the virus to be transmitted through
the airv’
- This would allow the virus to be spread more easilyv’
3.2.1 DNA RNA
1. Double strandedv 1. Single strandedv
molecule molecule
2. Has a helixv shape 2. Is a straight moleculev’
3. One of the nitrogen 3. The nitrogen base uracilv’ in
bases is thyminev’ place of thymine
4. Contains deoxyribosev’ 4. Contains ribosev’ sugars
sugars
5. A longer v'molecule 5. A shorterv' molecule
6. Paired basesv’ 6. Unpaired basesv’
(Mark first THREE only) (Any 3 x 2)
table +1
3.2.2 Helps to:
- Solve crimesv/criminal investigations
- ldentify organisms from their tissuesv’
- ldentify family relationshipv’
- Test for specific alleles that can cause a genetic disorderv’
- Establish matching tissues for organ transplantsv’
Used in research into variation in populations v/
{Mark first TWO only) Any 2
3.2.3 - Samples containing DNA can be plantedv’/person was framed

- Human errorv’ during DNA profiling process

- Costly procedurev’

- Invasion of privacyv’

(Mark first TWO only) Any 2

(2)
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PROTEIN SYNTHESIS

Transcriptionv (T)

- Double stranded DNA unwinds v

- and unzips whenv’

- the hydrogen bonds breakv’

- and this is controlled by enzymesv’

- One strand is used as a templatev’

- toform mRNAY

- using free RNA nucleotides from the nucleoplasmv’

- The mRNA is complementary to the DNAvY

- mRNA now has the coded message for protein synthesisv’

Translationv (S)

- mRNA moves from the nucleusv'/to the ribosome

- Each tRNA carries an amino acidv’

- tRNA carries the amino acid to the ribosomev’

- When the anticodon on the tRNAY

- matches the codon on the mRNAY

- Amino acids become attachedv’ in the sequence determined by the mRNA

- by peptide bondsv’

- to form the required proteinv’ Max 13

EFFECTS OF A MUTATION (M)

- A gene mutation affects arrangement/type of the nitrogen basesv'/nucleotides

- This changes the code on the DNA v

- which changes the code on the RNAY

- A different amino acidv’ may be coded for

- which causes a change in the amino acid sequencev’ in the protein

- leading to the formation of a different/alternate/no protein Max 4

(17,
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3.2.1

322

3.2.3

DNA RNA
1. Double strandedv 1. Single strandedv
molecule molecule
2. Has a helixv' shape 2. Is a straight moleculev’
3. One of the nitrogen 3. The nitrogen base uracilv’ in
bases is thyminev’ place of thymine
4. Contains deoxyribosev’ 4. Contains ribosev’ sugars
sugars
5. A longer vmolecule 5. A shorterv' molecule
6. Paired basesv 6. Unpaired basesv
(Mark first THREE only) (Any 3 x 2)
table +1
Helps to:

Solve crimesv’/criminal investigations

Identify organisms from their tissuesv’

Identify family relationshipv’

Test for specific alleles that can cause a genetic disorderv’
Establish matching tissues for organ transplantsv’

Used in research into variation in populations v/

{Mark first TWO only) Any 2

Samples containing DNA can be plantedv'/person was framed
Human errorv” during DNA profiling process

Costly procedurev’

Invasion of privacyv’

(Mark first TWO only) Any 2

(2)
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