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Label the Organelles (Animal or Plant?)




Label the

Organelles

Animal Cell i

Smooth
Endoplasmic
Reticulum

Chromatin

Centricles

Golgi Apparatus

Cytoskeleton

Rough ic Reticulum
Mitochondria ough Endoplasmic Reticulu

Plasma Membrane  Cyloplasm Ribosomes ante Aevandeved com



Label the Organelles & Name Differences
WY petween Plant and Animal Cells




Organelles
WARM-UP

Differences

Cell membrane

Mitochondria

Animal Cell

Smooth
Endoplasmic
Reticulum

Golgi Apparatus

Cytoskeleton
. .

Mitochondss Rough Endoplasmic Reticulum

Ribosome:
Plasma Membrane Cyltoplasm 3 anw Lovandevad com

Cytoplasm

Nucleus

1 Cell wall
2 Large Central Vacuole

3 Chloroplast



OBJECTIVES

Lesson Objectlves

By the end of this lesson, you should be able to:

A Define types of Metabolism.

A Investigate the structure and function of
ATP.

A Investigate the properties and actions of
Enzymes in living systems.

A Science Practice: Enzymes in Pineapple
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Cells Tiheansfdonm Enengyy As Theyy Hazfdonm Wankk

APicture a cell with =y
its organellesas a #& @ Gemal Gk
manufacturing J/ -- | '

AWhat
organelles
would take on
the functions
shown In the
diagram?
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Cells Tiheansfdonm Enengyy As Theyy Fazfdonm Wankk

ACells are
miniature
chemical £ e
factories, housing | &
thousands of ks ‘
chemical
reactions.

ASome of these

chemical

reactions

release energy

and others
require energy. R Lt s L



Enemgyy

A Abilifyyodalo Wanke or to
cause: Changgo.

A TwoGarerahl Jpeseefof
Enemgyythhtéastist al all
famssobErergyyy:

1. Kinmeticcenergyyy is the
energy of mattoon

2. Potanbbtenagrgy is stored energy that matter
possesses as a result of its location or structure.

C Energy can be converted from one form to another.
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BM Potentiibé KiHetieEnéngyrgy

THINK
ABOUTIT

Descrilieetitée ?
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THINK
ABOUTIT

B Potentiibe KiKetietEnéngyrgy

. BothPE& KE
Energy out

Botin FIE & KE
Energy in

No PE Ne PE
KE supplied ltyyridieter Maxdimumn KIE
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KineticdBregyy
A Energy of Maetionn or Active Energy.

A Wankc being done.
A Themah EBeregyy

Type of kinetic energy associated with Heat.

Deals with the amauntbbiatteiter and the ramoomm
mavemenhodfcdtamsos molecrilesules.

Heat flows (transfers thermal
energy) from warmer to cooler
(thus, KE).
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Radiant (Light) Energy
The kinetic energy of photons or waves of light.
Light energy Is absorbed to power photosynthesis.

C Converted into
other forms of
energy.

C Stored in chemical
bonds (PE).
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A Stored Energy
n  Imotieencaldidmolsds
5 Imcomeertratoh @nagdienisants
In electric potential (cell membrane)

A Chemozd Bhergyyy
AForm of potential energy available for release
In all chemical reactions .

AThe most important type of energy for living
organisms to power the work of the cell.
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PolmnkbEBevergy - - .

Imcomcentratoh
gradients

In electric potential
(cell membrane)

Diffusion Facilitated

through diffusion
lipid bilayer
\ J
Passive transport
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 PotentiabE&ergygy

Imotieencaldidmoisds

Activation
energy

energy /-'- -

released

Potential Energy

rogress

Exothermic
reaction

Metabolism & Enzymes

Activation
energy

% energy
ahsorbed

Reactants

Potential Energy

Reaction Progress

Endothermic
reaction
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Cells Themsédonm Enengyy As Theyy Harfdonm Wankk

Thenmoolynamics

The study of energy
transformations  that occur In

and between living organisms.
AThe word system is used

for the matter under study.

AThe word surroundings is Swmum\mﬁs
used for everything outside ™~ ~— —
the system; the rest of the Universe.

universe.
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~ The LAWS OF THERMODYNANMOSS
- govern energy transformations Iin
organisms.
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The LAWS OF THERMODYNANNDOSS
govern energy transformations in
organisms.

O, s required by animals to
obtain energy from food

. /'“

Solar energy ' Chemical energy /.-/

Animals obtain energy from
the carbohydrates, fats, and
proteins in plants

Plants use solar energy to

produce carbobydrates,
fats, and proteins CO, Is required by plants
to form carbohydrates

20



A Law offEheegyy

Consemnwationn.

Enengyycambee
thansfémacd
and!
thansfoomeokd.

Energyy cammoit Food (PE) will be
be assaéddor converted to KE in the

desttoyedd. Cheet ahodos mewu
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Secomrﬂ Lleav\obfﬂ'érmmdydqmmlcs

A Enengyyconversionsincreaseithe the
disarceer of thecuniversese.

A ENTROPY: f disarceer

The | arger moI ecul es 1 n tih
by cellular respiration (metabolism) and released into the

atmosphere as smaller molecules (this increases disorder
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& Exergonic Reactions

Endergonic

Photosynthesis Is IS
carried out by plants, carried out by ALL living
algae, and some bacteria. organisms.

Photos by Walter Simmons and Shane Gorski



1) Exengg:mmc Reactionss

Combustion of Propane

RELEASE ENERGY in the:

fanmobhéatat to the
surroundings (exothermig.

Releases the energy stored In
the covalent bonds of the

reaciemiss.

Burning wood releases the
energy in glucose as heat &
light.

CelluléaiRéspatonon
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1) EXengpmic c Reactionss

A NDownHlill0 Reactiomn

e T oy L :.. T ..1{-.;..\_. ......
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A Energy of the reaatéads IS
greater than the energy of the

products.

-

Reactants

f

Amount of
energy
released

l

Products

-
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1)) Exergooicic Reactionss

Celluiéai_iéeppatainon

Ainvolves many steps.
Areleases energy slowly.
Auses some of the released energy to produce ATP.

Wﬂ"l)
@ 0-0 O =
.. .2

Glucose Oxygen Carbon Water Energy
dioxide
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1)) Exergooicic Reactionss

Celluiéai_Riéeppatainon

AOccurs in both plants and animal
cells (and all living organisms).

@ 0-0 & W

Glucose Oxygen Carbon Water Energy
dioxide

Metabolism & Enzymes 27



Exergonic Reaction: Cellular Respiration

Cellular
[Reactants] - [ Products ]
respiration
X \

{ \ ( \
CeH.,04 + 60, 6CO, + 6H,0 + 36 ATP

Glucose  Oxygen Carbon Water

dioxide Energy



1)) Exergooicic Reactiomss: CelluléaiRiéeppatmnon

ADD O WNIH RdackonsRe act 1 o

Reactants

Amount of
energy released

Potential energy




7 ol
P - /1/\/\I\v
: - Sunlight
Oxygen is
Carbon released
dioxide
Glucose is
formed

Metabolism & Enzymes

AbsonhENERGY! from the
surroundings (endothermip.

Yield products rich In
potential energy.

Start with reactant molecules
that contain relatively little
potential energy.

End with prathetss that

contain more chemical
energy. 30



A AUPHIllIO Reactionn

A Energy of the prasthetss is
greater than the energy of the

reactants.
! { Products
Amount of
\ energy

‘ required
9 / Reacltants

»
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Photosynthe5|s

AUSES energy-poor reactants (carbon dioxide & water).
AEnergy is absorbed from sunlight.

AEnergy -rich sugar molecules are
produced.

(Glucose)

Metabolism & Enzymes 32



Tymm(ﬂmhemmaikmmuns 2)) EEn:tEggomc Reactionss

Photosynthe3|s

* Plants
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Tymm(ﬂmhemma?mmuns 2)) EErttbaggomc Reactiomss

Photosynthe3|s

* Plants
« Some protists
— Algae. Euglena

» Some bacteria

— Cyanobacteria, Purple sulfur
bacteria

» Because they make their own
“food” they are called
autotrophs o

34



2)) Enaérgaoicic Reactiomss: Phatbsyytitdsisis

A
Products
. Amount of
o T energy required
Q Reactants V
g teacans ST R B
e
=
9
o
o

AUWIPIIH IRtadtionReact i ons o
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AA living organism carries out thousands of
endergonic and exergonic chemical
reactions.

AThe total of an oragar
reactions is called METABOLESM,
AA metabolici pathivayay is a series of
chemical reacti ons tF
Abuwiitids a complex molecule or

Abreakssdoumvn a complex molecule into
simpler compounds.

Metabolism & Enzymes 36



Energy Is Cyclic

Photosynthesis

AUses sunlight as COi

the energy source.

AChloroplast uses

carbon dioxide and

Chloroplasts @
walter. in plant cells
AProduces sugar

and oxygen.



Energy Is Cyclic

Cellular respiration

AMitochondrion uses COi
energy from sugars and o Mitochondria
) In plant &
other organic molecules. animal cells
AProduces carbon a ATP for

dioxide and water. w work
Oi
AReleases energy.




Energy Is Cyclic

Photosynthesis

AUses sunlight as the

energy source. o

: Mitochondria
Hi h in plant &
animal cells
Cellular respiration Q
ATP for

AUses energy from Chloroplasts w work
sugars and other planteels w
|

organic molecules.




Energy Is Cyclic

Photosynthesis

AUses sunlight as the

energy source. o

: Mitochondria
Hi h in plant &
animal cells
Cellular respiration Q
ATP for

AUses energy from Chloroplasts w work
sugars and other planteels w
|

organic molecules.




EnergqywCouphheg

Vo

A uses the energy released from exergonic

reactions to drive endergonic
reactions , typically using the energy
stored in ATP molecules.

Energy for
endergonic
reactions

Energy from
exergonic
reactions

Copyright © 2009 Pearson Education, Inc.
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ATP dmmvessCaliliialdWovioby by Couplingg
Exengonicc & Endengomicc Reactiomss

AATP, Adenosine TriPhosphate, powers
nearly all forms of cellular work.

adenine
" ATP
|
YT
H(I:_._\ I eH or or o

e C | | |
-
SN CH—0—P—0—p—0—p—0~
| ¢ O o0 o
H H o . :

!)H JJH three ph;sphates

ribose

Metabolism & Enzymes
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Structure of ATP

ATP Is composed of three parts:

i Adenosine triphosphate (ATP)
AA base, adenine
AA sugar, ribose ‘

ATri-phosphate tail

ﬁaden(IEiphesphatec‘)



ATP dmvessCeliliiaiawWork by by Couplingg
Exengonicc & Endengomicc Reactiomss

A Hydrolysis of ATP releases energy
by transferring its third phosphate
from ATP to some other molecule in a
process called Phosphorylation.

A Most cellular work depends on ATP
energizing molecules by
phosphorylating  them.

Metabolism & Enzymes 44



Triphosphate
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Triphosphate

Diphosphate

N
\ y,

Y
ADP Phosphate




has enough stored energy to power a
variety of cellular activities such as...




How do cells receive the energy
they need to function?

In a cell, ATP Is used continuously and must be
regenerated continuously. In a working muscle cell,
10 million ATP are consumed & regenerateger sed!




ATP dmvessCelllilaidwWork by by Couplingg
Exengonicc and! Endengomicc Reactionss

AA cell uses & regenerates ATP continuously.

Aln the ATP Cycle, energy released in an
exergonic reaction, such as the breakdown o
glucose during cellular respiratigns used In

an endergonic
from ADP.

Metabolism & Enzymes

reaction to generate A

P

49



ATP dmressCediliialavovio by by Couplingg
Exengonicc and! Endengomicc Reaciiomss

ATP synthesis ATP ATP hydrolysis
IS endergonic IS exergonic

Energy for
cellular work
(endergonic)

Energy from
cellular respiration
(exergonic)



ADP and ATP Recycling

[ ATP  e— ADP + P + energy J

| ADP +P+energy e  ATP ]




Review of Energy & ATP

QUICK CHECK
Which pathway shows the Label each item exergonic or endergonic.
hydrolysis of ATP ? 1. Cellular Respiration

| ]ATP + P +energy A ADP 2. Phosphorylation of ATP

| JATP A ADP+P+energy 3. Photosynthesis
| ]ADP A ATP + P + energy 4. Hydrolysis of ATP
| ]ADP + P + energy A ADP

Label each item Potential Energy (PE) or Kinetic Energy (KE).

1. Chemical Bonds

2. Radiant Energy shining
3. Heat flowing

4. Concentration gradients



QUICK CHECK

Which pathway shows the

hydrolysis of ATP ? 1.

[ ]ATP + P + energy A ADP 2
X] ATP A ADP + P + energy 3.
| ]ADP A ATP + P + energy 4
| ]ADP + P + energy A ADP

Review of Energy & ATP

Label each item exergonic or endergonic.

Cellular Respiration € exergonic
Phosphor yl atendergonio f
Phot osyn endergonics &
Hydr ol ysi sexeogbnicAT P

Label each item Potential Energy (PE) or Kinetic Energy (KE).

1.

2.
3.
4

Chemical Bonds PE
Radiant Energy shining KE
Heat flowing KE

Concentration gradientsPE



THE | MPORTANCE OF ENZYMES
AND HOoW: THEY FUNCTION

CHEMICAL" REACTIONS' ARE
INFLUENCED | BY: ENZYMES.



Enzymess Speedeld thd gellts OleemiCe2 | | 0 ¢
Reactioms<py Lowermgd:engyoBdiaersers

AAlthough biological molecules

/R possess much potential energy, it
IS not released spontaneously.

AAN energy barrier must be
overcome before a chemical
s [EACTION Can begin.

rgy

AThis energy is called the
Actlivation Elergygy (because
It activates the reactants).

Metabolism & Enzymes



Enzymes Sppcel e€dtheldpll’s €hhne Cellﬁ_aC'

_ Activation
M il Y energy
'/ ' barrier
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