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Paremt 1

Custom Otis (Male)

parents

offspring o, W

1. What do you notice about the traits of the offspring 2. Where do organisms get their traits?

compared to the parents?
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Share youmbservations of the offspring compared with the

parents.

A Thetraits of the offspring are similar, but not identical, to
those of the parents

We will further investigate where individuals in populations
get their traits using a spider simulation | I s - —

Female Speder 2 Femaile

Yesterdaywe read about glowing jellies -
and the protein molecule that leads to € 3 € 3 e S
that trait.

We are going to begin our lesson today looking at another kind of organism and explore a
model of how individuals in a population get their traits.We will be focusing on the feature
stripe color in a population of spiders
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Project the Traits and Reproduction SIM

Let 0s focus on aandﬂ%lub’ydﬁesnttl

A Otis is brown with a blue stripe and a little bristle
(hair),

A Rubyis yellow with a black stripe and a lot of bristle
(hair)

We will look at their genes for stripe color and how they lead to protein molecules and
therefore traits.

Then we will look at their offspring to see how the traits were passed down.
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Investigate Otis and Feature
Rubyds genes
mOIeCUIeS. CUStomOtis

Trait: BLUE EEA

MNone | Silk Flexibility | Silk Stickiness | Vemom | Bristle | Size

Chromosomes In Nucleus
- Click to change gene version.

I [

Select stripe color on the
top menu and then press
on Otis to show his cells .

Let 0s | ook at
mOdeI Of h IS Cel IS . Multiple Pigment-Producing Cells

[=]) Protein To Trait Example

Possible Proteins for Stripe Color

. 1 2 3
- Drag to add protein molecules. % ‘ ¢+ /
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Thesepink shapes are —_—
protein molecules.

MNone | Silk Flexibility | Silk Stickiness | Vemom | Bristle | Size

Custom Otis
Chromosomes In Nucleus
Trait: BLUE =3 - Click to change gene version.

I [

Notice that they fit together
with other molecules in the
cell and together they
produce blue pigment.

Thisis how protein 4
molecules lead to the blue "
stripe trait.

- ")
e N
N Possible Proteins for Stripe Color e ~ 2
- Drag to add protein molecules. ‘ ‘ ¢
.. > 9.

.2 ) Protein To Tralt Example
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Genesare found on chromosomes ...
and there are two copies of every

g e n e . Custom Otis ﬁ“
Chromosomes In Nucleus
Trait: BLUE =3 ' - Click to change gene version.

Thesecopies can be the same IM' ||
|

MNone | Silk Flexibility | Silk Stickiness | Vemom | Bristle | Size

version or different versions.

Otis has two of the same version, '
T2.

- 2
%
.
% Posslble Proteins for Stripe Color & = a
\ - Drag to add protein molecules. ‘ ‘ Q
g &

Thisversion of the gene gives the
cells the instructions to make the
protein molecules that lead to the
blue pigment.

Multiple Pigment-Producing Cells

.2 ) Protein To Tralt Example
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Press the X in the top right Feature
corner and then press on Ruby .

MNone | Silk Flexibility | Silk Stickiness | Vemom | Bristle | Size

Ruby (Female)
L et (~) S | OO0 k at R Trait:BLACK

R
On her chromosomes she also he™ ™+
two copies of the gene for stripe &
color, but her copies are not the
same.

Shehas two different versions, T2 wsersmsmeea:
a n d T 3 . Qé) Protein To Tralt Example

Possible Proteins for Stripe Color R -
- Drag to add protein molecules. \ ‘ <+

Different versions of a gene are also
called alleles.
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Notice that she has one version of '~
the gene that is the same as Otis.

Y Y
1)

X .

TheT2 gene gives the cells
Instructions to make the protein
molecule that leads to blue pigmer

Thatis the protein molecule with a
rounded shape

Multiple Pigment-Producing Cells

\,

f/-;i Proteln To Tralt Example

Ruby also has another version of t -
gene, T3.

5 Possible Proteins for Stripe Color 2 3
| -Dragtoadd protein molecules. \ ‘ ¢

This is still the gene for stripe color, but the protein molecule that is produced is a differen
shape, it is pointy instead of round. Because of its different shape it fits together with a di
molecule and produces black pigment instead. Black pigment mixed with blue pigment pr
a black color, so her stripe is black.
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Press the X in the top right corner and -
then press on Otis again. o 1

Thissimulation will allows us to change the
genes of Otis and see what happens to his
protein molecules.

In real life organisms cannot just change tr
genes, but this is a model that can helpus ..
what happens when we change the genes.

\ Possible Protelns for Stripe Color = & #
¥ - Drag to add protein molecules. ‘ ‘ Q 5
By 4 £

What do you think will happen if | change one of his gene copies to T3, the same versio
Ruby had?
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Change one of the genes to T3.

Custom Otis (Male)
Trait: BLUE 28

The cell now makes the rounded and point
protein molecules and therefore blue and
black pigment.

Now Ot I s06s stripe 1s

Change the genes back to T2 and T2.

Note that you are putting his gene back
the way they were.

Press the X in the top right corner to return to the starting screen.
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UJ>
[\Y]
[ - |
 w

Drag Ruby and Otis together
If Otis and Ruby have offspring, what color g
stripes do you think they will have? Gaas

Tataw: EHE

A someblue and somélack

Press SKIP TO OFFSPRING on the
bottom right. Some spiders havdack
stripes and some have blue stripes

I !

Spider 1 Spider 2
T@t:nm | 7272 |
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Chromosomes Iin Nucleus
- Click to change gene version.

il

Press a spider with a blue stripe. Point out that this spider has two copies of the T2
version of the gene. One came from Otis and one came from Ruby.

Spider 4
Taitswe [EHA

V= e

Organismgyet genes from their parentslotice the protein molecules in the cell.
Genesare instructions for making protein molecules and that protein molecules lead to.tr

Press the X in the top right corner
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Molecules and Traits
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Press a spider with a black stripe.
The spider has two different versions of the gene, T2 and T3.
T2 came from Otis and T3 came from Ruby.

The cell has instructions to make both protein molecules, so the cell produces black and
pigment. The stripe color is black.
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Summarize where individuals in population get their traits

Organismgyet their genes from their parents and the genes are instructions for making p

molecules which lead to traits.
@ Key Concept

«Genes are instructions for making protein
molecules and protein molecules determine an
organism'’s traits.

Individuals inherit their genes from their parents.
Genes, and therefore traits, in a population are
passed down from generation to generation.
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Crosscutting concept of Structure and Function.

Pointout that microscopic structures can be modeled to show how their
function depends on their shapes

As we saw In the Sim, the structureor shapé of the protein molecule
determines its function, or what that protein molecule does.

Therounded protein molecule only fit together with a certain molecule
which lead to the production of blue pigment.

The pointy protein molecule only fit together with a different molecule,
which lead to the production of black pigment.



SCl1erice > Natural Selection > Chapter2 > Lesson 2.2

Observing Reproduction in
the Sim

Chapter 2 Question:
Howdid the trait for increased poison level become more common in the new? population

Now that we know where individuals in populations get their traits, we can continue to thir
about how the trait for poison level became more common in the newt population.

At the end of chapter 1 the class agreed that the newt population became more poisonous because the
snakes in this environment caused poison to be an adaptive trait, but now some park visitors are
offering additions to the claim.

Population Today

Number of Newts

11111111111
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Some park visitors have offered two competing ideas.

A Somepark visitors have suggested that Poison Level 10 is the most common because
newts with this trait live longer than other newts.

A Others think that Poison Level 10 is the most common because newts with this trait
reproduce more than other newts.

Eachof these ideas builds on the claim we decided to support at the end of Chapter 1, but
now we need to figure out which one is best supported by evidence.

Claim Additions

« Poison Level 10 is the most common because
the newts with this trait were able to live longer
than other newts.

Population Today

Number of Newts

* Poison Level 10 is the most common because
w77 - the newts with this trait reproduce more than
other newts.




Observing Reproduction in
the Sim
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Discusstheclam addi ti ons é
Do you agreeor disagree with theclaims- share your ideasvith your partner

Population Today

Number of Newts

11111111111

Claim Additions

* Poison Level 10 is the most common because
the newts with this trait were able to live longer
than other newts.

« Poison Level 10 is the most common because
the newts with this trait reproduce more than
other newts.




SIM 2
Observing Reproduction in Ny
the Sim
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nvestigation Question

Howdo some traits become more common over many generations while othe
pecome less common?

To be able to support one of these claims we
need to understand why traits become more
common In a population.

In previous activities, we looked at how
offspring get genes from their parents when
organisms reproduce.

Genes are instructions for making protein
mol ecul es that deter mi ne;

divi



nvestigation Question
Howdo some traits become more common over many generations while ot
pecome less common?

t possible then that some traits can

e more commaon over many generations
thers become less common over many
tions?

eaghngéneration match the generation
our ideas about the investigation
ith a partner.

Ivity willprovide evidence to help
verthis investigatiomuestion.
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Some organisms reproduce more than
others.

L et O0s pas®bleiarswers to the Investigatio

Question.

A Someorganisms can have more offspring thal
others.

A Someorganisms will not survive in the
environment long enough to reproduce.

If yellow ostrilopesfrom one generation had
more offspring than greeaostrilopes would the
next generation have more yellowastrilopes

than greerostrilopes?




luce the Sim activity.

lluse the Sim to gather evidence about whetlostrilopeswith adaptive traits h
e offspring thamstrilopeswith non-adaptive traits.

2t 0s e whiclathaitsiars &daptive.

e environment color for this Sim activity is
low 7 andhere will be carnithonspresent
e environment

h color trait is most adaptive in this

)nmen?
Yellow 7
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Our Sim mimics the natural world,
very complex.

Likethe natural world, random events
occur in the Sim world that could mak
di ffircult to dr a
enough data.

For example, somestrilopesmight rar
have more opportunities to reproduc
others.
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By collecting enc
determine if the data shows a pattern
IS notdue to random events.

Sq we are each going to collect data a
use all of it in a class data set

By averaging all our data, we might be
find a pattern to show us whicastrilop
to have the most opportunities to rep
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Pr olgiueacZelectiol &imulation and demonstrate collecting
Ing the Sim.

g the Reproduct i manddemanstnate locatimglaest
lor trait from the data table ogour screen(Blue 1, Blue 4,Yellow 7, Yellc

RLUMN

MATURAL SELECTION

hMades

Explore Variation

Oslrilope

Explore More Variation

Fur and Temperature A

STATUS

Fur and Temperature B
Looking for food

Camouflage

TRAITS
Color

Thornpalm Water Storage

Ostrilope Neck Length

Color Change Mission


https://apps.learning.amplify.com/naturalselection/
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In previous Sim activities, we were
looking for changes over time, so we
watched a whole population for many
generations.

In this Sim activity, we are looking at
iIndividuals.

When the individual you are following
dies, you will need to reset the Sim and
choose another individual to observe
from the beginning.
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Pr olgieacHelectioh &imulation and demonstrate collecting ¢
ting the Sim.

_ = oO—0
at ostrilope and press RUN. BUILD  RUN  ANALYZE
e number of times thabstrilope reproduces, andecord that number in the
esetthe Sim to collect data for a differewistrilope color.

Record the number of Bluel Blued Yellow 7 Yellow 10
times theostrilope
Reproduces Number of

offspring

Reset SIM after eadabstrilope dies.

STATUS

Looking for food

TRAITS
g Generation 4 > :51 )
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non-adaptive traits

Do

Tips:

Open the Natural Selection Simulation and open the mode: Reproduction Claims.

Observing Reproduction in the Natural Selection Simulation

Goal; Gather evidence to support or refute the claim that ostrilopes with adaptive traits have more offspring than ostrilopes with
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Zoom into the environment in Build and select an ostrilope with one of the color traits in the table below.

Press RUN and count the number of times that ostrilope reproduces before dying.

Record that number in the data table below.

NEXT >

Press Reset in the Sim, select an ostrilope with another color trait from the table below, and press Flay to repeat your

observations.

If the ostrilope dies before reproducing, record a 0 in the data table.

Number of
affspring

Bluel

Blue 4

Yellow 7

Yellow 10
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the Sim

Collecting whole class data using the DATATOOL

We gathered information about the number Counting Offspring in the Sim |
of offspring for each color trait in the data 1 T T
table.

Student1

But, following just a fevostrilopesbefore
they die is not enough for us to identify a
pattern at the scale of the population.

Student 2

Student 3

fumber of Offspring by Color
Student 4

To do this, we need to compare
observations from the whole class and
come to a group conclusion about what we "
see.

Student 5

udent &

Average Numil

We onkeéld to collect data from each group
and average it.

Blue (1) Blue (4) Yellow (7) Yellow (10)
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the Sim

Let 0s wha you motice from the Counting Offspring in the Sim l

data tool

Blue (1) Blue (4) Yellow (7) Yellow (10)

Observethe following:

A Not all ostrilopesreproduced the same
amount.

A Ostrilopeswith adaptive traits (Yellow
Color 7) reproduced more on average fmber o ftspin by Color
(because they were the most likelyto ™
survive).

A Ostrilopeswith non-adaptive traits
(Levels 1,4, and 10) reproduced less on
average (because they were less likely to
survive as long). e Bhe@®  elow () Yellow (10

Col

(3]
-+
o

udent 1

Average Num

lor
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r table how this averaged data from the class helps
Juestion




