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Subject: Biology

Topic: Biological molecules (1)

Year Group: |12
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Monomers and polymers y
poly | Monomer Individual molecules that make up a
Monosaccharides ; TR
Monomers and polymers (see key vocabulary table) | . Glucose is a hexose sugar with 2 isomers polymer
Eg: glucose, = i et . —
I | Condensation o & _— fructose, + Lo c|_ o i 2 Polymer Long chains composed of many individual
reaction . ] galactose .;I_ I o .:I_."'---H . monomers bonded together in repeating
. » o Iy b
e @@ - @@ | [ | FEd
- .-, HO o HE H - -
vocab) o~ —~— L L 3 Condensation Occurs when two molecules combine to
= - el y | reaction form a more complex molecule with the
: ! removal of water
2 Hydrolysis o H 4 Hydrolysis reaction Occurs when larger molecules are broken
. - . . H 1 . .
reaction 4 . 2 | Disaccharides Name Monosaccharide constituent down into smaller molecules with the
(see key ' - (see key vocab) a) Maltose 2 u ﬂ-glLI-EDEE addition of water
vocab) —— " - Eg: maltose, Simplest carbohydrat nsisting of onl
e A sucrose, lactose b) Sucrose a-glucose and fructose 5 Monosaccharide 'mplest carbonycrates, consisting ot only
’ B-glucose and galactose one sugar molecule eg: glucose, fructose,
c) Lactose g g galactose
Jee— . 3 | Polysaccharides Name Function 6 Disaccharide Sugars composed of two monosaccharides
COOO - "~ G L
e e joined her b | idic bond, i
Aasados ' o : - - : oined together by a glycosidic bond, in a
i 3 @8 p oo Fo COOTOOOTOD (see key vocab) a) Amylose Amylopectin (starch) is the main ] d g ya gy - mal '
K. 5j\/ Zp VP ;f B R I s Eg: Amylose, polysaccharide energy store in plants. condensation reaction eg: maltose, sucrose,
W ﬁ-:r“ft . v”:‘:;- OO0 glycogen, cellulose It is composed of alpha glucose. lactose. Can be separated by a hydrolysis
LN e A KR v IS reaction.
G o £ g ¢ ,3\ o SO b) Glycogen Polysaccharide energy store in S Tof
- N v ‘ ({'\ K ’ animals, composed of alpha glucose 7 Polysaccharide ugars composed of many
G . monosaccharides joined together by
Starch Glycogen Celiulose (fiber) c) Cellulose Structural component of plant cell glycosidic bonds, in a condensation reaction
walls, composed of long unbranched
chains of beta glucose eg: amylose, glycogen, cellulose. Can be
separated by a hydrolysis reaction.
Proteins 8 Amino acid Monomer units that make up proteins. 20
. . RUSregen ] amino acids exist with different R groups
I | Amino acids ® 4 | Protein (see key vocab) grop
(see key vocab) ;,‘,’,,'(,,‘j[,‘,‘,,,’ﬂ € @ St 9 Dipeptide Two amino acids joined together by a
| /\ i 5 Lewvel Deefinition Bond type peptide bond in a condensation reaction.
SnNSIearRon _ Primary The specific seguence of amino Peptide bonds : :
. : P acids in 8 polypeptide chain Can be separated by a hydrolysis reaction.
2 Dlpeptlde (see key vocab) - o - Secondary The curling or folding of the Hydrogen bomnds N N T .
T e 6 polypeptids chain into ahelices 10 Polypeptide A polymer made of many amino acids joined
H— | | | Ne an E-plea:ed sheets due to the . . .
L n cen, on formation of hydrogen bond together by peptide bonds in a condensation
Iveine Alarire Tertiary The owerall specific 3-0 shape of Hydrogen bomnds . .
= & a protein, which is determined by lonic bonds reaction. Can be separated b)’ a hydro|y5|s
. ‘4" interactions betwesn B groups Disulphide .
3 Polypeptlde (See key Vocab) "'. “." S and the properties of B groups bridges reaction.
P > =P } — 3’.{.; Quaternary The specific 3-D shape of a Hydrogen bonds ] ] ] ]
I . L protein that is determined by the  lonic bonds I Protein Contains one or more polypeptide chains.
“- multiple polypeptide chains anddor  Disulphide
AMING ACIDS ——— PROTEIN prosthetic groups bonded together bridges There are four structural levels
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Lipids Biochemical (food) tests “
I | Triglyceride Structure Function I Blolcherlnlcal test§ a;e' us}e r:agentsI to distinguish the biological | Lipids Macromolecules made of fatty acid
(see key - — I eC s Containec infood sampes monomers. 2 types: triglycerides,
vocab) Roles in reSP'rat'dO“’ Maolecule Reagent Positive result phospholipids
energy storage- due Reducing snedict’ t — Heat /0
to insolubility and 2 sugars = R e Ef;i“r?;tge 2 Saturated Molecule contains no carbon double
high carbon to Starch lodine in potassium icdide  Blue/black bonds (C=C), only has carbon single
~ . 3 . i - o bonds (C-C) has as many hydrogen
' hydrogen ratio solution y hydrog
glycerol — «+— fatty acids ydrog 5 o atoms as possible
g Mon-reducing  Hydrochloric acid — Heat Red/orange :
4 | sugars Sodium hydrogencarbonate  precipitate 3 | Unsaturated Molecule contains at least one C=C
Benedict’s reagent — Heat bond and has fewer hydrogen atoms
5 Proteins Sodium hydroxide Purple than is maximally possible
2| Phospholipid Hydrophobic tails Copper (I} sulphate 4 Triglyceride Molecule formed by the joining of one
(see key (water hating) and 6 Lipids Ethano Cloudy white glycerol to three fatty acids by a ester
vocab) hydrophilic heads Water — Shake bonds, through condensation
o dlveerol (water loving) allow Enzymes (l) reactions. 3 molecules of water are
the phospholipids to produced as 3 reactions occur. Can be
phosphat form phospholipid There are two models proposed for how enzymes (see key vocab) separated by a hydrolysis reaction.
- = bilayers function. The specificity of enzymes is due to the tertiary structure of 5 Phospholipid Molecule formed by the joining of one
phospholipid (membranes) its active site, allowing complementary binding to substances glycerol to two fatty acids and one
1 | Lock and key model phosphate molecule by ester bonds,
3| Saturated it 4 through condensation reactions
Saturated Lipid bstrate Lock and key hypothesis ¢ - .
see key s Biological catalysts that speed up the
> 6 Enzymes g Y P P
vocab) o HHHHHHHHH " rate of reaction. They remain
c~c-c~c-o-c~c~c~c»c-H : s A 4 UV t h d and b d again. Th
o T -y o _; b unchanged and can be used again. They
H . y =4 ) =4 =\ lower the activation energy of the
.=Carbonatom O Hydrogen atom @ I - N reaction.
i’:ﬁz;’.‘.‘cg‘fc?x?;?:g enzy::\;cr;‘s;;l;:lmle cnzy:(\)c_:‘.f‘p:)r'g(:ucl P«Sii.",:g ;c‘::?:ls‘::l(o 7 Activation Minimum amount Of energy required
i energy for the reaction to occur
4| Unsaturated Unsaturated Lipid 2 | Induced fit model
(See key Induced fit model 8 Lock and key A model that proposes that each
vocab) o HHHHHN W cosiae S.E;.‘.f.’.","iscé'.f‘é‘é‘tf:[:".ﬂﬁis Py N model substrate (key) only fits a specific
© c C-C- c c c=. Y cH Mwe sie = Vol enzyme (lock)
0 ;
) HHHHH 5 -:> 9 Induced fit A model that proposes when the
model substrate binds with the enzyme, the
. =Carbonatom = Hydrogen atom
Sybstrate entering Enzyme/substrate Enzymefproducts Pra-dqu:rs leawving enzyme Changes Shape and mOIdS
active site of enzyme complex complex active site of enzyme |tse|f to the Substrate
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Enzymes (2)

Enzymes (3)

Enzymes catalyse both intracellular and
extracellular reactions that determine
structures and functions from cellular to whole
organism level. There are several factors that
affect enzyme activity;

Enzyme inhibitor- a molecule that binds to an enzyme
to decrease its activity. There are two types;
competitive and non-competitive inhibitors (see key
vocab)

See key vocab for definitions

Year Group: 12
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Keywords in key vocab

I | Temperature

> = optimal temperature

() Innibition

Competitive inhibition

Inhibitor

&8

Active
site

2 =g

Inhibitor competes
with substrate

Enzyme binds inhibitor

ATP to ADP+Pi

Reaction Hydrolysis

2| Enzyme involved ATP hydrolase

Releases
energy

3| Energy profile

I'| Hydrogen Determine the pH of
(H) body fluids. Higher
EREERE concentration =
lower pH
ADP+Pi to ATP 2| lron Part of the
(Fe) prosthetic group in
Condensation haemoglobin and
ATP synthase binds to oxygen
3| Sodium Used in co-transport

Requires energy of glucose and amino

acids across cell

S
b=
=
=
&
=
20 30 40 50
Temperature / °C
|

>€ = optimal pH

Enzyme activity

pH

3| Substrate concentration

X = point of saturation

t

Increasing
concentration does
not affect reaction rate

Rate of reaction

Substrate concentration

Non- competitive inhibition

Substrate molecule cannot bind
with changed active site

Inhibitor molecule binds
with allosteric site of
enzyme, inducing a
change in the active aito.

hydrolysis
P ——
“ ho 2 o-

condensation

membranes

4| Phosphate Essential component

of DNA, RNA, ATP

Rate of Reaction

»

enzyme-controlled reaction
without an inhibitor

\

same reaction with a
competitive inhibitor

same reaction with
/ a non-competitive inhibitor

Substrate Concentration

| Competitive inhibitor An inhibitor that resembles the normal substrate binds to the
enzyme, usually at the active site, and prevents the substrate
from binding.

2 Non-competitive inhibitor An inhibitor that does not compete for the active site with
the substrate however binds at another place (allosteric site)
and changes the shape of the active site so prevents the
original substrate binding

3 ATP Adenosine triphosphate- An organic compound that provides
energy.

4 ADP + Pi Adenosine diphosphate + phosphate

5 Inorganic ions Atoms or molecules with an electric charge, containing no
carbon. Occur in solution in the cytoplasm and body fluids of
organisms in_high/low concentrations

6 Cations Positively charged ions

7 Anions Negatively charged ions
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DNA and RNA

RNA
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| DNA A nucleic acid, composed of nucleotides, that carries genetic
I | DNA and RNA are both polynucleotides I'| There are 3 types of RNA; (Deoxyribonucleic | instructions. It is double stranded and forms a double helix structure,
2 | Messenger RNA (mRNA)-a transcript acid) composed of two polynucleotide chains that interact to form a coil.
2| Nucleotide structure . . . L s . o . .
copy of a gene which - 2 RNA (Ribonucleic A nucleic acid molecule essential in various biological roles in coding,
nuclectide encodes a specific l b ﬂ l >U U l acid) decoding, regulation and expression of genes.
o N | id — B .
r N polypeptide 3 Nucleotide A structural component of DNA and RNA. Consists of a phosphate
ﬁqQ_‘:I 3 | Transfer RNA (tRNA)-carries the 5 group, pentose sugar and organic base
. . = - X - "
hoenhate x L_:Sﬁmc polypeptide subunits LA 4 Semi conservative | Method by which DNA replicates to form two identical molecules of
group entoee base (amino acids) to the organelle ey replication DNA (consist of one original DNA strand and one newly synthesised
sugar responsible for synthesis (ribosome) DNA strand)
3| RNA and DNA : : 5 Polarity (water) A molecule c.o.ntalnlng Polar bonds due.to the difference in 3
an 4 | Ribosomal RNA (rRNA)-a primary electronegativity. Consists of one negatively charged and one positively
cmine L= W component of the ribosome charged end,. Eg: Water
[:j e !;:3 and is responsible for 6 Water Consist of two hydrogen (positively charged) covalently bonded to one
] LI . 1 o its catalytic activity oxygen (negatively charged). This causes attraction (hydrogen bonds)
™ \ o between one water molecule and another.
W Sy W
saenine & Razrire [ wate r
12 b7 Polynucleotid
o - i - I Olynucleotices 1 polymers made up of many nucleotide monomers joined by Property Why is it useful?
Uradi T e
i yd L. phosphodiester bonds in a series of condensation reactions
'~=-J “ o, [-._J-.. BNA doubl | Liquid medium Provides aquatic habitats, medium for chemical
RT— [r— 2 ouble Held together by hydrogen bonds between complementary reactions & used for transport
cfRMA ofDNA helix .
e et o e B base pairs. 2 | Metabolite Use in hydrolysis & condensation reactions
Adenine + thymine- 2 bonds . — _ .
Cysteine + guanine- 3 H bonds 3 | High §peC|f|c heat Keeps aquatic & cellular environments stable
DNA RMA - - — capacity
. — 3 Semi conservative replication
4 Number of Strands  Twa antiparalel One strand e 4 | High latent heat of Evaporation has a cooling effect on organisms
strands |- DNA helicase breaks H bonds ' F'jf"“’”“"es o~ DA paljmeraso evaporation
5 Length Very long Relatively short between the two strands ez Z \ | \ . o
2-F leotid | " 4 @‘7 5 | Cohesion Water is ‘sticky’- helps to move/pull up the xylem
—] -Free nucleotides complementary e
6 Pentose Sugar Daaxyribase Ribose base pair to the exposed strands 1 = N, — Lnediog s 6 | Surface tension Allows pond skaters to move on surface
= . 5 . riinal 1\ y Helicase
7 Mitrogenous Bases -':'-dEf'I!TIE. Cytosine, fﬂiﬂlrﬁ. [:',i':CSI.I'IE'. — 3-DNA p0|)’mer'ase Cata|)'SES E%SX"';'E’ ) ‘/Lfgg'd"g _ " 7 | Solvent + Dissolves ionic & polar molecules so they can be
Guanine & Thymine  Guanine & Uracil condensation reactions to join Repkaiion 2, ( Iri transport medium transported
. . fork | 4 e
g| Function Store genetic ranster genetic adjacent nucleotides, e : (TR 8 | Reaction medium Cytoplasm in cells is aqueous solution

information

information & forms
ribosomes with
proteins

= N

Original (template) DNA strand

forming phosphodiester bonds

@ Cylosine

e Guanine DNA polymerase

9 | Incompressible

Prevents plants from wilting & acts as a
hydrostatic skeleton for invertebrates




