4.1.2 — State that large molecules are made from smaller molecules, limited to:
a) Starch, glycogen and cellulose from glucose
b) Proteins from amino acids
c) Fats and Oils from fatty acids and glycerol
4.1.4 — Describe the structure of a DNA molecule:
a) Two strands coiled together to form a double helix
b) Each strand contains chemicals called bases
c) Bonds between pairs of bases hold the strands together
d) The bases always pair up in the same way: A with T, and C with G
5.1.1 - Describe a catalyst as a substance that increases the rate of a chemical reaction and is not
changed by the reaction
5.1.2 - Describe enzymes as proteins that are involved in all metabolic reactions, where they function
as biological catalysts
5.1.3 — Describe why enzymes are important in all living organisms in terms of a reaction rate
necessary to sustain life
5.1.4 — Describe enzyme action with reference to the shape of the active site of an enzyme being
complementary to its substrate and the formation of products
5.1.6 - Explain enzyme action with reference to: active site, enzyme-substrate complex, substrate and
product
5.1.7 — Explain the specificity of enzymes in terms of the complementary shape and fit of the active
site with the substrate
5.1.8 - Explain the effect of changes in temperature on enzyme activity in terms of kinetic energy,
shape and fit, frequency of effective collisions and denaturation
5.1.9 - Explain the effect of changes in pH on enzyme activity in terms of shape and fit and
denaturation
7.1.2 — State the principal dietary sources and Describe the importance of:
a) carbohydrates
b) fats and oils
c) proteins
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CRiomolecules
Biomalecules-' molecules found in h'v-‘nj or\gan}.sms which are essential 4o /iw'na processes

A_” biomolecules conloins fhe element carbon | ihis is Why Jife is said to be “corbon-bosed” —> why does carbon provide so much veriely?
\> Carbon contains Y velence clectrons , allaw\'j it {o form Y covulent bonds wilh other aloms a
<>

CuD

\> thnt lwnﬁs can be Sinale (C-A)’ dovble <C=A) ,or +(,‘Pl¢ (‘ C EA)
\S carbon forms bonds with Hself ond with ofher adoms

\> molecles can be lincor , cyclical , branched and Thovsands of afams lage , creating  endless combinations

Biomolecvles fall into 4 major groups : @carbal\;dra’res (Susars) ® Iipids (fats) @ proteins ® nocleic acids

\> these exist as simple single units, monomers , and con combine fogether o focm [acger more complex polymers

ORI BH@DODEDADIENE)

Composition: all corbohydrales contain. carbon, . and oxygen only \/q o, O—("; /O\z
NI NV
Stevcdure: most cubokyd(ohs Lorm (ina—)ikc Sfevetvres of$ C|, o <|) (l)
(o)

L) Monomer: monosaccharide €—— dimer : digsaccharide <
ex: Slucose o ex:  maltose Z;°>v2;° : 502
galactose loctosge > (2 208
(o] (o] [0} >'_ Ko 50
froctose U Sucrose &o°
glycogen sterch cellvlose

grogeréie.s: mono and disacchacides ore polar and are ('mly colvble in ater 3'7“’3"‘ ¢ Slacch can cellvlose  has very
S useful for teansport in ocganisms be easily formed 000 broken high keasile Sf!ttu-}k
\ ]
ﬁmc&ion[ugs: broken down Jun'nj rcsfimb'an for energy (mosl: doily enegy comes feam carb.s) short- teem enegy Slocage forms let cell walls

SourceS: ’ o\"‘ 7 }/
yz/ t\v,/ @hany

vegeda LZ% - %

ﬁ? da: ry prodo efs ( , . /ﬁ‘@
AVAVAVAVAVY

Cﬂm: all I:p.'ds confoin. carbon, , and oxygen O_nli ﬁ corbexy) ?
Cii il e N s
Stwedure: most condoin '(‘a“.y acids (which ore bovad Jo other awups) o h A A A A A choin
HoO
L> Monomer : fa&y acids (3) + 3'ywo( < > Polymer: f:iolycu:de other fal pol/vmers:
5 %
o=p-0
ANANAN o) L phasphelipid
HO o  Phospholip
o hC-OH IRAV AV AN cc- ! choleserol

A o - MANAN =00 -
?A/\/\/\/\ H,_Cl‘.-OH :z:';:-o" \AAAA N mﬁiﬁﬂ%ﬂﬁ cell membrane
o IV

grager@.iesi non - polar oad not water soluble. More 9ifficult fo breakt down bt energy-rich SoucceS:

nols and legumes
7 Veadaue % _
fonction fuses : beaken down during respiration for enecgy when needed (long -Jerm energy storage) oil (olive, @ ﬁfﬁ%
vsed as P:ohdian of organs and insulation for eleciriciy (nerves) and heat canola, cic.) fish




CRiomolecules
LG e2 026 :

-C~-C
Comeﬂs;t;m\: al( Frof.eins confoin. carbon, . OXYgen, and nil'rosen (und Sometimes SUI"ur‘) / ! \O 20 JifPecent 'R’ grovpSs
R which can contoin S
M: PW{'J"S are made of | or more chains of amino acids
L‘) Monomer: omino acid €<——> dimer : dipeptide < > Folymer-' po!ypepl:;de

s H H H H | %’

| |

N-C-C A A . -7 W —

;7 on N-&-C~N-G-C 00000, N

H R A 1 “oH
R, R,

20 Oifferent amino acids folypeptidas can fold inko various sicuctures

gragcréiesi amin0 0cidS are '|7p-'ta”] soluble jn water fhe ocder of amino acids delermines the 3-D structuee
of the protein: difPerent stwctore , JifPerenl Pro{ein.

ﬁmc{ion/ugs: Prol:eins have mony functions such as:

TRCTIRR
ﬂllllk?gj)ll!lﬂll

K>pfa{t-‘r\s are fhe most diverse biomolecole

membrane transpor t

SouccesS:

S~

. €99
¥ enzyme ' (’J _ fisk
gy ) -
Mi m'«lk/yasurt °£ beans

;‘,-' 1_35 acids

(o o)

Ne 7

i 7N\

Y N o-r_o\ < N-

Comgos:bon.: all nucleic acids contoin. carbon, . oxygen, nitrogen and phosphorus only o E /o\ /\“ c\\o
c
7 /\

M: nucleotides form \on3 chains. Two main dypes: DNA and RNA \é—é

) l
(o)

L’ Monomer: nucleotide <

> Polymer: po|ynucleo£ide (DNA)

S Deoxyribonvcleic acid
Y 9iCferent bases:

Phosphate Adenine (A) DNA is dovble sjronded with 2 an‘ipo(a"el Steands
0 Thymine (1) e
Ho-P-0 nitragenovs | Cytosine (C) Pkospthe- oo
o base Guanine (6) Sugar
back bone
). )

grageri:ie&i DNA duisis inlo o dovble helix Skuctvre Complementacy base pairs ( A only k,a,,dm boads widh T>

o hold sirands Jogeﬂ\er C only ‘\ydrogcu bonds with G
o (B

rvnc{:ion/usest The order of nucleotide bases (AA,T,C...)
Pfovidfs inshuctions to make proteins ¥

As proteins are involved in neerly os ospecls
of cellolar {unctions, DNA is crucial and
refeced fo as dhe ‘molecole of |ife’

SourceS: as DNA is Jound in near]y all cells, nocleic acids
are P«esm{. in virtelly all {oods

% more on fhis in uait 2



/Vlosjc chemiwl rwcl:?ons occvruﬁ in cc’l'ls can be c,lass.‘ficc) as either:
Anabolism:

The syw”\(SiS 0( -,ager ) more comphx molecules pofymer.s
'rﬂ’"\ smaller, simpler ones.

Requires enecgy

ex: phologynihesis ex: ¢l respication
tuildirg mugcle breakdowa of {als, proteins, sugars
vilding bone C tabolism:
M o
%o
@ o O the breakdown 0( 7a3er » more comphx molecvles
'®) into  gmaller, Simplec ones.
monomers o O o O Releases energy

Eroblem: most O'{ fhese reactions {ake a ID"J time 1o octur, so slow that an organism wovld die wai#iru !
L> solvlion = enzymes.’ The ma\)on'(:y of chemical reactions ocevring in ocganisms (LoH\ cadabolic and anaball'c) are resulahd by enzymes

Enzymes : proteins that {unction as biological catalysts (n subsfance fhat increases Jhe rote of o chemical reaction withovt being changed
) P 9 y rote g q

L> enzymes {acilitale o reaclion b)« making it easiec Jo fake place , 1hos speeding it up

\9 as {l\e/ do not react ﬂ\e/ can be revsed over and over (unles.s ﬂ\z] 3:!: damagcd) reackant(s) enzym ea product (s)

(substrate)
[nduced - Fit Model of Enryme activity

I /L Subsirate : sobstance on which

active site ~' N an enzyme works

@ active site is specific to
A sobshrate and attracts it M@@Q
enzyme
—> @\/ ackive site slightly changes shape
( }I fo accomodate substeate.

Aclive site ond substrate hove tomplemm+°¢:y

OQD@ @/ Shapfs and can now bind o each other
@ active site
refuns {o normal

enzyme rcady Jo be revsed

Pro()dc{s vabingd

@

enzyme—SUbshate complex : substrate ond enzyme bound fo cach other

*

Medabolism : web of all CnZ/me-CaMined reaclions in an organism

\\9 most melabolic reaclions do not occr in a single step, i.e. A— B Too much enecqy involved o condral

ex: cellvlar rrspira{ion CH, 0, + GOz —> (Co, + bH,0O # This occured in one Step it would be Combustion

iﬂS"‘tat) ) 3|UCDS€ is broken down into muny A - G - C—D—E \
infermediates Ly s,m:i(’tc tnzy mes where / every reaction is ca{,a|7zrd
fhe tnergy released can be contlled and H F by a diffeccat enzyme

sfored in usable form —> ATP ,\ ,/
% LK< I «<—6G 1he Pror)w.{ becomes the subs}rate
without enzymes, reaclions weold occar foo shiwly

and chaoticnlly fo be vseful for liviag organisms o, N M

o the fo"aui@ reaclion



The rote of a chemical reaction is how quickly a reaction proceeds.
k') for cnzyme—cal-alyzrd reactions, This will depead on how offtn o Substrate collides and binds with an active site

(hile enzZymes are not vsed vp d*"l'ﬂd {he reaction ﬂ\f/ catalyze , their acb’vﬂj (i-e- how quickly H\e): work) is impaclcd
by diflerent environmental condidions

@ TCmpcra{'ure-' the average Kinelic enecqy of parlicles

k‘> aS chemical reactions depend on collisions , temperatore imgacts the force and (‘reyumc] of these collisions

The impact of rising femperatore on enzyme activity

®

@ as kmpermlwc rises, pan‘ides have more Kinetic energ Y, meaning “’\¢y
are moving foster —> more efPective collisions between Sobshrates
and the ackive site of tnzymes —> more reactions catalyzed over time

@ the opf.?mum &mperaéure: {empem{uze at which enzyme activity

is at s maxmum @

@ as dhe hmpero&ure rises above the tn'z/vmc's op{imum, 1he h-‘gk Kinetic
energy slards fo Oisrupt and alter bonds within the enzyme

cate of reackion /enzyme activity

k_) temperature (°Q)
this cavses The shape of the aclive site o become permanently

alteced —> denaturation . There{ore, the substrate can no @) o
longer bind 4o aclive site, redocing rale. As tempecature increases, « X
more_and more entymes denature . So despile haul'r\\j more collisins , o
substrales cannot bind @) X o

¥ 1his is wky ’\umans mainiain a cons{'an{: body Jempem'lure 5 in 'rund.ianal tnzyme dcna&ured enzyme

ocde( ('a/ enzymes {0 opefm‘e eﬁ’fcienﬂy

@ PH a measure of acidity or alkalinity of a solvtion . The more [H'] the more acidic

k') 1he manner in which frohins {olo (s+roc+ure) is deleemined b)c bmdinj between amino acids.
C)\an\gins PH alers 1he chemical enviconment and can aller these bonds cavsing Prokin shage fo fcmporari’y d\ange.

The impad: 01e pH on enzyme activity

:,’_’,\ _— Pcpsin.
As diffecent enzymes have 0difPereat amino acid .§ salivary amylase
sequences, fheir structwes and how they bond OifPers A — lipase
s
Some enzymes may work optimally in N
acidic Condilions, Such as peptin in é
the Slomach which breaks gdown profeins §
Y
mosk  tnzgmes in humons wock at 4 neteal 3
PH , Such o D\n\y|a$! which s Secrefed <
in Ihe saliva in the movil . This breaks doun <; I 2 3 4 5 0 7T 8 ¢ 10 U
Slacch info disaccharides 7 PH
Some enzymes wock op{.‘mally at alkaline ‘ e 6 6
condifionS such as [ipase , sewreted by pancreas X < X

which breaks 'ln"glym}dts into fal{y aeids @ 3lycuol
<

‘© o I @

% these will all be c:plond further in LS -digff‘-"\lf System. foo acidic - denatured Op".ima' PH too alkaline - denatured



Answer Fhe l‘olkw;@ 7u¢sfions:

(issessment Sasks

@ Camplek The -{’a"auinj Jable Sommecizing biomolecules :

Biomolecvle

elements present

monomer

polymer

ammal {000 Source

plaat fo0d source

Proteins

C,H,O,N,P

monoSaccharide

‘fn:glycen'c)e

@ A DNA Samp\e was analyut‘) and it was found that it contuined 15% Adenine (A)

What pecentage of 1he DNA js Cy-losine ()7 Explain your answer.

@ Describe 1he diffecence between how nudeotides are bonded 1o each other and how complementacy bases poics ace bonded

@ Research and describe a non-bidlogical catalyst of your choice. What substate does it act vpon and what producls are formed 7

@ Research on anabolic aad calabolic enzyme for each biomalecile and Comp,fk the &//Owi/j Joble .

Biomolecule

anabolic enzyme

catabolic enzyme

enzyme name

Svbsteate

product

enzyme name

Svbsteate

'proc)uct

@ All enzymes hove their own optimal conditions. In  hemans, what temparature would you peedick this is?  Explain.

When  humans body ;tmprrafufe rises above norma| for o fraloracd fm‘o() of time this can be dcad_l].

€rplm'n wh/ using  your underSJGndi;B of enzymes

efp\m'/\ why | enzyme cannot codolyze all 'fyfxs of chemical reackions.

@ The f’allowinj Jiagmm is from an enzyme-cafaulyzed reaction . Label the ('ollouinjt
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