“Melabaolisn

earnin 3 oohcomes

Uhd%S‘/Md how biomoleeolts can combine annlo‘lftaﬂy inlo fo’ymc(s or breakdown ta{a&aln’canj inlo monomers

Mame all four major  biomolecoles iaclu)l:j theit  respective  monomers and polymers

Understand whal s re7uircd for o chemical reaction fo occor

OUndecstand the indueed - £it model of enty me at.l:ivil:)'

Undecslond how entymes increase the rode of reacbion. wilh examples

Ungecsiend how enzyme activity is impqded 5] temperatore, pH and sobstrate concentration

%gz :!l.crms

* Polymers
 Anabolism
Calabolism
Aclivalion entrgy
Enzlmc.s
Svbstrate
metabolism
denature




Bionoleonles

Biomdccoz'(.s are Jhose molecules -[-)oonc) n /l'u:'(:j s/s{;ms which are cssen{,ia] o Iiw'v:j Pmasses.
> Al biomolecules are carbon - based and also contain hydrogen and oxygen —> aka "ooaanic"

‘TIWSC biomo'ccvles ex:‘s{, as s.'c\qle uuils and can combine {gd[m( o make |ar.1¢/, more cgmpl(x 5{,“{0(;5;
J 4

monomers <J _— polymers /
o q main {;77:5
of biomolecoles:

Carbohyorates @ m //

monosaccharide lys ide ex:
' f’o}' wchar corn
LN F o
Proteins “,N-E-cfou W @
ex.
In;gan\mts
R
C-O-CAAANANAANAY/
| O%%
Lipids no.g\M/\NW c-,i. ARALAAS
|8 GO
fq{-,{;] acid C-G-CANANAANAANS ex:
‘an'alyccrfde, fal cclls
=
Nucleic Acids

nueleotide
DNA Stea nc)

Most chemical reackions occwu:j in cells can be clussified ag either:

Anabolism :

-H\e 57"""5‘.5 "! "“{3“ > more toMphx molecoles
from gmaller, simpler ones.
Re,uires energy

ex: plwlosrnlkes:s

boil(’iﬁ musele
bui]t)if:’ bont Ca{qbo‘lism!
%o
O o O fhe breakdown of -,ascr, more complex molecoles
O o e inlo  gmaller, simplec “ones.
o 0 @) Releases energy

ex: ¢l usPirqun
breakdown of {als, proteins, sugars



“Readions and (‘ngyme

Some. notes on chemical reactions :

in ocder .Far a chemical reaction fo occur:

lhere most be a collision The collision most oceor at fhe r{‘jhf location.

O
N L { r
C% — % N& C% — d)
reagiion reackion !

Jhe collision must occur with
sofficieat enemy, called ackivation energy: dhe minimum amount of energy reguired for o reackion 4o occor
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reatlion
reactents
O o0 o 0 8XQ)
r
fra)vc.ls

reactants

{
reaction ! reaction Frﬁress reaction f"'fj"ss

Bcc«usc of hese crrcumstances, many anabolic and catabolic reactions do not occor oflen.

e.r\e,rg_y

So, how do organisms suevive? énzymes.’

EﬂZ}'MC\S: Bio"ogica‘l m{q[yS"S w)\id\ increase the ra_{e of d\".icql rgaulions, They are ‘nzes o'f Pro{eu'ns.
S0 0® The reaction needed fo break doun fhis polymer normally fakes
o loaa &ime; So aspecific wnzyme Can be vsed Jo Jp«d op this breatdown

N> an enyme works on o speci fic sobstrate  Jue to The .slmpe

Y
of ils aclive site. This site will change. Shape 4o acomodate sobspate
R N Subsirate

ackive site ~
@ aclive site is speﬁfic
/ {0 sobshate and aftracks it Jhe sobsjrate and /nduce()- Flf MO(‘)L'?
enzyme Sobstrate bind to of enzyme aclivib;
one ancther

\\ 7

\ Pm)Od'S
@O o OO0
@ ackive site cl\andes \ /' active sile
.s)\apc {0 accomodate @ retwrns {0 normal

he svbstrate
K Cﬂ'lymb S ﬁ Useb uP and
can catalyze another reaction



“Fadlors ffecting (Vgyes

ﬁ‘/ﬂw do enzymes uark?

> k’ CM]W\CS make il eagier Cor ckcmica] reaclions {o dake flace
? o\c‘:‘::a{:on energy ‘HOLO?
9 | reactants wiih anesyme |
‘ﬁu/ Jower  the ackivation energy!
roduels s -
F B)’ not requiring as much entrgy, reaclions occor

fac more ofden , fhus i/\crcusn:j rate of reaclion

reaction progress

Metobolism: 1he web of all +he mz/me-cata!yzcd reaclions in an orqanism
N most chemica) reaclions do not occor as a single skep, A—s B
why? Thae is {oo mich enerqy invahed and foo dtfieolt o control
ex: Il respiralion C H,Op + 60, — 6CO 4 6 H.O  if this occored in one sty it

would be Comlwsyﬂr\!
nslead, C,HrO, is broken down ialo many

iddermediates by enzymes whee the energy A—=C—>C—D—E
released Ccan be.) o{:ilfz{& and confeolled 4 \"
> Mefabolic Pa-}hway H F

cnzymc-cmlwl(a) and c)ereadu\f, tcm)' reackion is
N <M qu,qulta b/ a

Like o readim&‘, entyme ac{iuib' IS impadu) Ly oif fma{ ﬂdarsi s,rei(’ic enzyme

®

Nfafly Qu chemical reaclions are L <—K J7 I «——6G

®

® ®

enzyme ac{-,:vib:
©

{,cmPera{,Ure sub.S‘}rq{,e CMCM'*(&BOA
@ as {emP As, collisions are @ S more SubSkakes are available,
more F(!1u¢a{ ang SJrovseF Mmor  entymeS Can c«{quze
@ oplzima[ {cmPera{ure, @ enzymes are at capacity , add:‘ﬁ
more_entymes want malker ag
@ enzyme $+arjc$ {o denq{w&-’ Huy are all used vp

i1s shape

4
ftmman{ly c,km\aes ‘{A—) % A
\ ackive sike no
lMau' Pids substrale

.. no reaclion



Assasneenl “asks

Answer fhe fo"owi@ 7vcsfions:

@ f:d( cach biam')ecu?e (Co\rbs‘, Pro{cins, lioids, nucleic qc.'ds) Prwide | cxamp,e a'f on anmal and | example of
o P\Ml' Sovrce 0‘! £0d 'Gam which '“\1)' can be oblained.

@ Which biomslecele (carbs, peateins oc l;ffds) shold comprise Fhe mojocity of a diet. Why?
@ Bo#\ anabolism and catebolism are essendie| processes for )ife. Explein uty.

@ Us:'f\J 7ou( undl/s‘)aad;/:j af whel is mrn're:) for o chemical reaclion {o occur, what are 2 woayS
(odher han CnZym) Fhei Gold intceese the rale of reuckion? E xplein.

@ Enz)yws ace involved in nearly a]l reaclions in organisms. Provide an txmple of an eaTyme Fhat calaly.ses
acw\w‘ydrq{l, Protfc'ﬂ, ||"7iﬂ ano nocleic acid. For each cnmplc: proide fhe name of Jhe substeale, tnzyme and pmduc'l:
exploin vhelher fhe reaction is anabolic or catabolic
wheee in the bot’) this oceur s

@ A” £n27mts hm *”\l«'( (7 ekl Ofbnal tmt)f}:’ans‘ ln humms, uhc'l hnfm\{urt wovld )nu pm)ld; 'Hvs is? EFF"'"N
@ w;}] 3 il'. So ddtsmws ‘c’t kwnMS {o km & {tmftm}ﬂft uJ\-'rJ« ) ":00 Iaw (J\rfon'llmic) of évo hgk U\yf{/‘”\«m’t / Fcue()?



O

car bol\ydra{es

/Vlar/( scheme

Prol-,:in S

b’p.'ds

nvdeic acids

dairy (milk)

ar\iMel]S

meat |, €995 , dairy

meat , doir 'y (wilk, \o"-kf)

all -fooJS. T in: seafood ,mea‘l:

'r(ou'{, grains ,
?o’cal:oes, orn

Flan{s

leavmcs » beans  nuts

veae-‘ab\c oils, avocades
(olive, canslar, cte.)

oll foods. T in: vw&s,vcadable;
(spinach)

@ Ca‘bs Shoﬂw Cal'sfrl'ic MG{“":lj 0{ )lvvf C)‘G‘t as '”“] are bmkm down. Fhe -Fqs{c;". a«) -lnnspor-l:c& $he ¢asic8‘l.’.
\)H\;S m akes Fhem \m] Cf'idef\'li oS & Sl\lf‘l,"{tlm CMVJ] Source. Li?ids ¢ rwl:cins are ;,.Ppr{an{ bu‘t dake /O:Je( to beeak down

@ cadabolism :  breaks down molecoles in ocder o ocquire enerqy fom heic bonds (chemical mgy>. This eneeqy Is
Slored o5 ATP and used {o prote vadous peocesseS needed foc ife.

break down molecoles in order {0 make maleials for anabolic processes of other reackions

T collisions

T [rcac{anls]
T ke od rxn

T collisions
1 rake 0d rxn

T speed of molecules
T collisions
T rate od rxn

anabelism :  build laggec molecoles. The enecy y derivered from catabolism is used {or this.
bvildinj ccolar shovcbures, gravih of Lissves, cfe.
@ A+B— AB
\, QA)/—' ®/ ®1 @‘ @'@ T number of reactants
®. OPRO)] ® / : ] J
~ T | reactanls
® ®/ x 7 ® /@ - e
/4 T collisions
@ ® ® ®7® | ;i
/ Y \
L g [
¢ o T sucface area ® ®/ T femperalore ¥ volume
4 P )
®

® @®

Subsirate entyme pm)ot.t

Carbakyﬁralc: starlch amylase mallese  calabolie
(an; lose) octurs in mooth (s.lu‘vo\)
Pr O'ld " Fohm’ ‘llyp sin > smaller f")’f’?kd& cakabolic
occurs in small inkestine
| .‘pid: ‘h‘islyccride lipase > lecml + fatky  catabolic
06idS  Herurs in small inkestine
nucleic acid nucleodides DUA_pelymecese > DNVA anabolic

oceurs in avcleos of all ells

@ 37°C . Nowmal hvman boJ] ltmpcm{vu is 36.5-375°C This is to easvce tazymes wock opb’m'“)

1$ doo low, kypn‘”ttmic, enzyme ad'ivily will be do show - enecgy not obleined fast enough
I£ oo hi 9hs by pecdhecmic, entyme deaatore and Sdop werking. Melabolic processes commot occur



