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Knowledge Organiser: DIGESTION

During digestion, large biological molecules are hydrolysed to smaller molecules that
can be absorbed across cell membranes

- Large biological molecules in food e.g. starch / proteins too big to be absorbed across cell
membranes

- Digestion breaks them into smaller molecules e.g. glucose [ amino acids - absorbed from the
gut to the blood

Digestion in mammals of carbohydrates by amylases and membrane-bound
disaccharidases

Digestion of starch (polysaccharide)

- Amylase hydrolyses starch to maltose (polysaccharide to disaccharide)
- Amylase produced by salivary glands, released into mouth
- Amylase produced by pancreas, released into small intestine
- Membrane bound maltase (attached to epithelial cells lining the ileum of the small intestine) >
hydrolyse maltose to glucose (disaccharide to monosaccharide)
- Hydrolysis of glycosidic bond

Digestion of disaccharides

- Membrane bound disaccharidases, e.g. maltase, sucrose, lactase (attached to epithelial cells
lining the ileum of the small intestine) > hydrolyse disaccharide to x2 named monosaccharides
- E.g. maltase — maltose > glucose + glucose
- E.g.sucrase - sucrose - fructose + glucose
- E.g.lactase - lactose - galactase + glucose
- Hydrolysis of glycosidic bond

Digestion in mammals of lipids by lipase, including the action of bile salts

- Bile salts produced by the liver
- Bile salts emulsify lipid to smaller lipid droplets
- Increasing surface area (to volume ratio) of lipids speeds up action of lipases
- Lipase made in the pancreas, released to small intestine
- Lipase hydrolyses lipids = monoglycerides + fatty acids
- Breaking ester bond
- Monoglycerides, fatty acids and bile salts stick together to form micelles

Digestion in mammals of proteins by endopeptidases, exopeptidases and membrane-
bound dipeptidases

- Endopeptidases
- Hydrolyse peptide bonds within a protein / between amino acids in the central region
- Breaking protein into two or more smaller peptides
- Exopeptidases
- Hydrolyse peptide bonds at the ends of protein molecules
- Removing a single amino acid

- Dipeptidases (type of exopeptidase)
- Often membrane bound in ileum
- Hydrolyse peptide bond between a dipeptide
- =2amino acids

Leave blank to allow students to glue.



Knowledge Organiser: DIGESTION

Mechanisms for the absorption of the products of digestion by cells lining the ileum of
mammals, to include co-transport mechanisms for the absorption of amino acids and of

monosaccharides

1. Sodiumions actively transported out of epithelial cells lining the ileum, into the blood, by the
sodium-potassium pump. Creating a concentration gradient of sodium (higher conc. of sodium
in lumen than epithelial cell)

2. Sodiumions and glucose move by facilitated diffusion into the epithelial cell from the lumen, via
a co-transporter protein

3. Creating a concentration gradient of glucose — higher conc. of glucose in epithelial cell than
blood

4. Glucose moves out of cell into blood by facilitated diffusion through a protein channel

Figure 1 shows the co-transport mechanism for the absorption of amino acids into the blood by a cell
lining the ileum.

Sodium ion (Na*) Amino acid

Cell lining
the ileum —__|

K*m ATP
CATP +P,

v v
Kew’ @ Sodium ion (Na*) < Amino acid

0

Blood capillary

Mechanisms for the absorption of the products of digestion by cells lining the ileum of
mammals, to include the role of micelles in the absorption of lipids

Monoglycerides and fatty acids diffuse out of micelles (in lumen) into epithelial cell
- Because lipid soluble
- Monoglycerides and triglycerides recombine to triglycerides which aggregate into globules
- Globules coated with proteins to form chylomicrons
- Leave via exocytosis and enter lymphatic vessels
- Return to blood circulation
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Knowledge Organiser: DNA AND
CHROMOSOMES

DNA is stored differently in eukaryotes vs. prokaryotes

- Eukaryotic DNA: Long, linear, associated with proteins called histones, tightly coiled into
chromosomes (DNA molecule + its associated proteins)
- Prokaryotic DNA: Short, circular, not associated with proteins/histones

Mitochondria and chloroplasts in eukaryotic cells have their own DNA
- Similar to prokaryotic DNA - short, circular, not associated with proteins/histones

Genes

- Sequence of DNA bases that codes for:
- The amino acid sequence of a polypeptide
- Afunctional RNA e.g. ribosomal RNA and tRNAs
- Agene occupies a fixed position, called a locus, on a particular DNA molecules

The nature of the genetic code

- Sequence of DNA triplets (or mRNA codons) codes for sequence of amino acids
- DNA triplet: sequence of 3 bases coding for specific amino acid
- e.g. UAU codes for tyrosine
Universal
- The same specific DNA base triplets code for the same amino acids in all living organisms
- e.g.UAU codes for tyrosine in all organisms
Non-overlapping
- Discrete, each base can only be used once and in only one triplet
Degenerate
- The same amino acid can be coded for by more than one base triplet
- e.g.tyrosine can be coded for by UAU or UAC

In eukaryotes, much of the DNA doesn’t code for polypeptides

- Between genes...
- Non-coding multiple repeats (or Variable Number Tandem Repeats (VNTRs) in second
year)
- Within genes
- Only exons code for amino acid sequences, which are separated by one or more non-
coding sequences, called introns

More important definitions

- Genome: the complete set of genes in a cell, including those in mitochondria and/or chloroplasts

- Proteome: The full range of proteins that a cell/genome is able to produce

- Alleles: different version (sequence of bases [ triplets) of the same gene

- Homologous pair of chromosomes: same size chromosomes with same genes, but different
alleles

Leave blank to allow students to glue.



Knowledge Organiser: DNA AND
CHROMOSOMES

- 2stages:
1. Transcription
- Production of mRNA from DNA
- Nucleus
2. Translation
- Production of polypeptides from the sequence of codons carried by mRNA
- Cytoplasm on ribosomes

G
c Codon 1
UN
A
¥ VA8 £ c Cedon 2
- Made by transcription in the nucleus =
- Acts as a template for translation in the cytoplasm A | Codons
- Sequence of bases on RNA determines sequence of amino ¢
acids in polypeptide chain u|
- Straight chain molecule <
- Sequence of bases on RNA determined by sequence of S
bases on DNA e | =
- Triplet code = codon v
. A Codon 7
- Chemically unstable G_

- Sobreaks down after a few days MRNA
Ribonucleic acid

Bage adastod Soen Natendl Human Genome Reseanch [mibtute.
Talenng Glossary of Geoetic Termy. Avaladie 21 we geagere. QoS
OIRNIP
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tRNA
- Carries an amino acid 3
- Amino acid binding site " Stachment e
- Anticodon = 3 bases '
- Anticodon bases complementary to mRNA
codon
- Each tRNA specific to one amino acid, in relation to its
anticodon
- Single polynucleotide strand
- Folded - 3 hairpin loops = three-leafed clover
shape
- Held together by hydrogen bonds

T kop

cuc
GUC CAG G!‘“! G! CCAUAG
MRNA
Codon
Similarities | differences between structure of mRNA and tRNA molecules
- Similarities
- Bothssingle polynucleotide strand
- Differences

- mRNA single helix / straight, whereas tRNA folded into clover shape

- mRNA s a longer, variable length, whereas tRNA is shorter

- mRNA contains no paired bases or hydrogen bonds, whereas tRNA has some paired
bases and hydrogen bonds

Leave blank to allow students to glue.




Knowledge Organiser: DNA AND
CHROMOSOMES

Transcription

- Innucleus

- DNA double helix unzipped [ unwound by
helicase

- Hydrogen bonds broken

- RNA nucleotides align next to their B o
complementary bases on the template DNA helicase o RNA nucleotides
strand PR

C

- Forming (temporary) hydrogen

bonds

—_ U
- Uracilreplaces thymine in RNA Template Phosphodiester bonds

- RNA polymerase joins adjacent DNA strand

nucleotides - condensation reaction

- Forming phosphodiester bonds

- When RNA polymerase reaches stop
codon, mRNA (prokaryotes) or pre-mRNA (eukaryotes) detaches from DNA

- mRNA leaves nucleus via nuclear pore

Post transcriptional modification

Pre-mRNA

Elaprotic gmes contal T T S = T

- Exons - coding regions

- Introns - non-coding regions
- Whole gene transcribed to pre-mRNA

- Pre-mRNA contains introns &
exons

mRNA

Splicing
- Introns removed
- Exons spliced together
- Spliced together in different combos for different proteins

Prokaryotic DNA doesn't contain introns
- mRNA produced directly from DNA
- No splicing

Translation

- Sequence of mMRNA codons determines sequence of amino acids
- tRNAs carry specific amino acids, in relation to their anticodon
- At the ribosome, tRNA codon binds to mRNA codon
- tRNA anticodon complementary to mRNA codon
- Hydrogen bonds formed
- First codon = start
codon 3
- Two amino acids joined by Tapcie
condensation, forming a "’"k
peptide bond LG()
- Using energy from C>\J PR
ATP (_5
- tRNA detaches (without its B4
amino acid), ribosome
Start codon Codons
moves along mRNA to next U AG
codon e S | LA} |
- Continues until stop codon -
(polypeptide released)

Leave blank to allow students to glue.
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