Teacher Guide

Cells 1.2.4 Cell Energy

Introduction L

Have the class brainstorm to create a list of enecgy sources. Menotion that foed is a fuel that s will beable

burned by the body of an coganism to produce enecgy Discuss that most energy in the biosphere EIJHII.III !a_ ‘

ariginates from the sun. Review that metabolism is the sum of the activities taking place inside 2 e

Jiving cell or organism. Show the container of gelatin and ask what has caused it to break down and WE“‘““:;W"“

become watery. (heat, time, or both) Explain that the gelatin softens because the protein bonds in . PUrposE T ENZymes.

Discussion :

« Challenge students to list ways God designed the human body to thrive. Emphasize that He gave  *C2ilular resplration the brealing
humans and other arganisms certain enzymes to speed up reactions that would otherwise be too ELMMBWEHHIHE
slowr to support Life. Without enzymes, most cellular reactions that sustain energy levels within Enegy

cells would oot cooar God made eozymes to ensure that the living things in His creation flourish.

MATERIALS
# Use the following meta to reinforce the co of an enzyme: The amire clarr & asked to climb . .
mrnh'!:&m:::fmﬂ.&ﬁdﬂﬂmnm&dﬁﬁtﬁﬁmuﬁuﬁmlﬁﬂm&mﬂnﬂuﬁr ~ Flawvored gelatin (istmdactive)
apmﬂ'&rw&i{ Bt the mfjrn&utnulhgﬂ'ﬂnrfhwaﬁ’ﬁmn}lrbmjmflm ir_phw&irl
front of the wall, and anceber et of stwirr i placed on the other side. With teve retr of stairr in place, the ﬂ PREPARATION
rafe of rtudents dimbing swer the wall inoreases dramatically. Emphasize that in cellular activities,

] i reacticns » Prepare 3 containes of avanad gelatin
enzymes act like the stairs by greathy speeding up ' :ﬂmi"mﬂmﬁﬁ?ﬂ
* Ask the following questions: ﬂreeﬁgmu.'l'lm ithu;jrut:_!tumt
1 Do cells create enecgy? (Mo, Cells change energy from one form to another.] Explain that ﬁﬂ'l‘l, h“’gr!:'ﬂ dlans. (introdisiion]
energy cannot be created or destroyed. = (btain materiaks for Lob 1.2.44 The
2. Why are there are so many different types of emrymes? (Each particular chemical seaction Enzyme £ffedt.

must have its own enzyme to speed it up.)

3. Why does a cell go through the process of respiration? (Celhalar respiration is the breaking
dowan of food molecules by cells into usable energy. Cells use this energy to carryon life
functions such as cell growth, repmoduction, and the menofacturing of crganic substances.)

Activities
Lab 1.2.4A The Enzyme Effect
* marking penciks, 1 per + canped pineapple chunks, * large bowd, 1 per group
FFoup Per Foup » memuring asp, 1 per group
*'hﬂhr:,EPErFuuP *IPPh:]:unh,4P:anuP *I:nuhnﬁumr
* fresh pineapple chunks, * orange slices—vut in half, * spoons, 1 per group

* krwi chunks, 4 per group + gelatin, 1 package per group  # refrigeratar

This activity can be done % o demomstration. Point out that fresh pineapple and Jiwi have
enzymes that act oo gelatin, which is a protein derived from the skin, booes, and connective
tissue of animals. The enzymes break up the protein pobmmer and prevent it from gelling, These
enzymes are destroyed in the canning process, which is why the gelatin with canned pineapple
did sclidify Explain the terms depemdens variabde and independens cariable to students.

A Divide the class into small groups. Direct each group to make a list of fanctions that are part of 2
cell’s life processes and to identify the cell organelles involved in each function. Functions should
ind.uﬂ.:fhcﬁ:ﬂu‘.i:nﬁl
I.Nudmﬂml:mriﬂ.:l nstruchions £:|.|:P:\-u!'=i.n Pmdu:t.i.nn.

2. Bibosomes produce protein for the cell
3. Proteins are used for repair and growth of the cell.

& I ke Soience



4. The Galgi apparatus adds sugar malecales in short chains to proteins,
5. Mitochondria corvert food to energy.

& Lyscsomes recycle worn-out cell organelles and digest food particles.
i En.rl:nqh}'ﬂ.rmlm assembled from n.l:u.IJ.-: SURCE.,

B. Assign each student to research an enzyme wsed by the human bedy and to determine what
reaction that enzyme accelerates.

Lesson Review

1. What is cellular respination? (the breaking down offood molecales by cells into usable eoergy)

2. What is a metabolic pattoway? (A metabolic pathway is o series of chemical reactions that break
down or make materials that the cell needs.)

3. Would you to find more mitochondria in liver cells, which are very active, in or teeth cells,
which are less active? Whyt (More mitochondda wonld be found in liver cells becase they ane
mome active ind need more energy. Mitochondria produce energy so the cell can pedform its
functions.)

4. What is the relationship between energy, ATT, and cellular respination? {Cellsuse celbalar
I.'ElPLrl.I:JDD to convert energy into a form they can use. Dharing cellular :::Puumn, ghicose
in metabolized and the EOETEY from the g]ucnn: is released. Some of the EOETEY in stored ina
molecule called ATF, which carries energy for the cell's activities. )

5. What is the purpase nf:u.l.]'mu":' [Enzymes speed up the chemical reactions that happenin
cells. They speed up the metabolic pathwoys so o cell can live.)
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