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Cellvier Respiralion and Phelesynihesss

Activily

Background info: At the bottom of every food chain are producers ... those organisms
which make food from ingredients readily available in their environment. Green plants are a
good example ... they make their own food from sunlight. Photosynthesis is powered by
energy from the sun and becomes trapped in the new carbohydrate. During cellular
respiration, the trapped energy is released and transferred to the energy-carrying
molecule ATP (adenosine triphosphate), which fuels reactions throughout the cell. In this
way, the sun provides the ultimate source of energy for almost all life on Earth.

(www.acslp.org)

Directions:

1.

o

Create a poster that colorfully diagrams the following two equations,
specifically showing how they connect (using arrows) to one another-.
Use diagrams and labels to represent the mitochondria, choloroplast,

thylakoids, solar energy, and water.

CO; + H,O + solor energy --> O; + C¢H120,

and

0; + CgH1206 --> HO + CO; + energy (heat)

Do not forget an appropriate, thorough title that depicts the goal of
the activity.

In a one sentence summary, describe both light and dark reactions in
photosynthesis.

In a one sentence summary, describe both photosynthesis and cellular
respiration,

Check rubric to ensure that you have not forgotten any crucial

elements of the poster.

Cut out rubric.
Your instructor will indicate where to put the rubric.



Celluiar respiraiion and
Phelesynihesis Aclivily Rebric

Names of Group members (First and Last):

3 2 1 0

Title Title can be read Title can be read | Title can be read | The title is too
from 6 ft. away, from 6 ft.away | from 4 ft.away | small and/or does
demonstrates goal of | and describes and describes not describe the
activity and is quite content well. the content well. | content of the
creative, poster well.

Graphics - Several of the One or two of The graphics are | No graphics made
Originality | graphics used on the | the graphics used | made by the by the student
poster reflect an on the poster student, but are | are included.
exceptional degree of | reflect student | based on the Arrows are
student creativity in | creativity in their | designs or ideas | incorrect.
their creation and/or | creation and/or of others. Some
display. Arrows are display. Arrows | of the arrows are
appropriate. are appropriate. | appropriate.

Labels All items of Almost all items | Several items of | Labels are too
importance on the of importance on | importance on small to view OR
poster are clearly the poster are the poster are no important
labeled with labels clearly labeled clearly labeled items were
that can be read from | with labels that | with labels that labeled.
at least 3 ft. away. can be read from | can be read from

at least 3 ft. at least 3 f1.
away., away.
Attractive- | The poster is The poster is The poster is The poster is
ness exceptionally attractive in acceptably distractingly
And Color attractive in terms of | terms of design, | attractive though | messy or very
design, layout, color layout, color and | it may be a bit poorly designed.
and neatness. neatness. messy. Poster It is not
may not be attractive.
colorful Poster is not
colorful.
Total: X2= /24




Bio Technology

Bioclogy/Life Science

Standard
5. The genetic compesition of cells can be alfered by incorporation of exogencus DNA
into the celils. As a basis for understanding this concept, students know:

Concepts
c. how genetic engineering (biotechnology) is used ta produce useful biomedical and

agricultural product

d. * how basic DNA technology (restriction digestion by endonucleases, gel
electrophoresis, ligation, and transformation) is used to construct recombinant DNA
molecules.

e. ™ how exogenous DNA can be inserted info bacterial cells in order to alter their
genetic makeup and support expression of new protein products.

Investigation and Experimentation

Standard

1. Scientific progress is made by asking meaningful questions and conducting careful
investigations. As a basis for undersfanding this concept, and to address the content
the other four strands, students should develop their own questions and perform

investigations. Students will:

Concept
m. investigate a science-bases societal issue by researching the literature, analyzing
 data where appropriate and communication their findings. (Examples include irradiation of
faod, clening of animals by somatic cell nuclear transfer, choice of energy sources, and land and weter

use decisions (including California).
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_Maichmg Restrictaaﬂ T
Enzymes to Cleavage S:;tes

Many reer_i_;jlgq enzymes_ cu_t saquenccs of DNA th"'-re pa}mdromes As 2 re:ula'
of cuts to the DNA, single-stranded sequences of DNA are left dangling at. the
- ends of a'fragment. These énds’: are available for pairing with their

complnmentary basc:s in ap!asmnd or piece of vrral DNA s

‘Procedure
Use the data table below.

Enzyme : "~ Action of Cleaved fragment
fragment letter (D-F) restriction enzyme of DNA
—GGTACC— | E | —GGTACC— —G GTACC—

[T111] D
QG— —-CICATGG-—— —CCATG G—

E Figure out which reswricdon enzyme will clea.ve each DNA fragment. Use the following
amcles

Enzyme D cleaves at an A-A site and leaves 3 single-stranded bases.on each end.

Enzyme E cleaves at a G-G site and leaves 4 single-sranded bases on each end.

Enzyme F cleaves at a G-A site and leaves 4 single-stranded bases on each end.
Draw in the acdon of each enzyme. Record its letter.

B Diagram each fragment of DINA as it would appear if cleaved by the proper restricton
enzyme.

B "Dse the top row in the table as an e*{arnpl\. and culdc

‘ PR L
" BIOLAB AND MINILAB WORKSHEETS .. 't

- -

-

=



Name ’ Dare Class

] 3" ] Matching Restriction Enzymes to Cleavage Sites, continued

Analysis
1. Use the example provided in the data table to illustrate 2 single-swanded dangling end of
DNA.

#2. Record.the DNA base sequence that must be present on 2 piece of viral D\TA if these
ends could “stck to” the dangling bases in the example shown in the data table.

3. Are restriction enzymes very specific as to where they cleave DNA? Explain your answer
and give an example.

BIQLAB AND MINILAB WORKSHEETS

-




DNA Gees to The Races
Purpesa: To simulate the digestion of a semplz DNA
motecute with 2ach of three rastriction 2nzymes;
To simulatz g2l electropharesis ¢f the restriction
fragmenys,

Pre-lab Questions: Answer each question completely and thoroughly.

1. Whet is the function of restriction enzymes? :
2. Flow chart/outline the procass of separating DNA using gel
glectrophorzsis.
Activity:

1. Cut out the thrze strends of the DNA melecule. Coler each strand a
different color. Cut out the cutline of the gel box and glue it into yeu lab
book.

2. Simulate the cctivity of the rasiriction anzyme EcoRT on the DNA
molecule that shows the EcoRT sites by cutting acress the strip at the
vertical lines represanting EcoRT sites. You have now digesizd the
molecufe with ZcoRI. Put your restriction fragments in g pile apart from
the ofher two strands.

3. Digest the second DNA strip with BamHI. Put the BamHI fragmentsina
Separate pile.

4. Digest thz remaining strand with HindITI. Put these fragments in a third
pile. .

5. Inour imaginary ge!, you will seperate the EcoRI, BamHI, and HindIII

’ fragments as if you had loaded the three sets of fragments

o seperate but adjacent sample wells. Arrange your

fragments as they weuld be separated by electrophoresis.
3, 6. Look at the outline of the gel box. Noticz that it
} has a sizz scale in base pairs on the left-hand side and
that sample wells are drawn in. Using the gel outline end
size scale as a guide for where to put your fragments, glue
your cut out fragments to the appropriate place,

Restriction maps for DNA Goes to the Races

the cut sites snow the sizes (1o base pairs) of e Figed- 3
ments that would be genemted by digesdng e DNA
wiih chat enzyme.

Below are dirss represcntztions of 2 13,000-Dase-pair
DNA moiecuic. Exch representsdon sigws we loca.
tions of different cypes of restriczion site, with vertical
lines reprasenting the ut sice. The numpess hetwas

EzoR| sites

1 : [
i - oom = a0
r 4.00Q "' 3.300 * 2,250 2000
1
' i ; ;
Bamtl sites | |
!
' 2,069 2420
[ §.000 ! 2,300 2,069 .
{ i |
HindIll sites 1
2,500

i 8,0c0 4,209

gl
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