REPRODUCTION AND
MUTATIONS

Science Reading

B |

Mutations e organiﬁmi'ﬂ
- ¥ ong = 5. Mul
ing diversity amor diseases:

crucial rote in Gmamaugs gven contribute 10
ions play a . and som
Cs, muialm:n EY tations

in Qi::giﬂ new traits a“dom fhat ocour spontan

can {

Asexual Reproduction
Asexual reproduction is a method wher

at invo e mo

& organisms produce offspring without the involvement of gametes
int mutation, narmiess. from two parents, resulting in genetically identical clones. This process involves a single-parent organism
tic mate Jeolide, KNOWn aﬂm;nsgms mutations are or part of that organism to create new individuals that inherit all their DNA from the parent.
the genel! {a gmg\ﬁ nue : ications. eristics. _ . - . =
They can ﬁ“"n“:on 5, datetions, of d::’mse”ab\e charatt ngesina single nUC :Ase:r{ual reproduction can oceur in various ways (diagram

such a3 1 anism's phenotype utations involve d'::saquance in prote'l individuals as outgrowths fro
: int m ac
impact an o8 1ous forms. Poin 0
in various
" an ocour in
Mutations ©

fragments develop into new

1). In budding, organisms like Hydra graw new
o m the parent. Fragmentation i
. ring act tein structy
ially altering the 2 ifferent pro
ituted for another, p&?;tm‘a“vm'ma (7) can lead (0 ¢ an
i substi ine {
base is U !

mt J S seen i'n organisms like starfish, where body
individuals. Binary fission is common in single-celled organisms like bacteria
ich ¢ = \ms, where a parent cell divides into two |
uence, W \ns. Dupticatiof err
; - the DNA sed proteins.
example, changind @ “ot o otides from p

dentical daughter cells. Vegetative reproduction
\ - Jernes and spider plants, creating new plants from runners or plantlets. Regeneration,
move on-functional of m,:::; ed gene regulation. 1w ) nimals like sea stars to grow new individuals from parts of their bodies.
i of remoy ing In NON-IAERE r & - e
delations :tfiﬁ‘ synthesis, resu;“";gg s amp\mca"ﬂm*; gu s chromosome Bacteria
d““;%g;man‘l which can ‘9:‘ anghormo undergoing binary
oM anetic matert
of gene
axchange
function.

fission
piagram 1: PO

[T

Hydra Plant
showing budding
L i _ P

¢ ramathi®t lmmﬂ’ gt T

\ﬁP\' - aduction has several advantages. It
.ganisms to re| A i
?\ Is especially beneficial in stable envi
b )

Starfish undergaing
regeneration from

Frameshi® deletie

Mansanie

widely. B
\es can vary 4
jons on a ?‘Pecmn‘a\ glresses, an

ases O environ

. asexual reproduction allows for the
its, ensuring that all offspri

hat caus
od moths that &

environment. This method also reduces the ene

rgy and resources needed for
processes, enabli

mating behaviors and

ng organisms to focus on growth and survival. Furthermore, in environ ments where
g ¥ || Mates are scarce or canditions are harsh, the ability to reproduce asexually ensures the cont; nuation of

ance, a mutation in ?‘T R:v olution, enhancing ol the species without the need for sexual reproduction.

1 » trial
e g 1 1 e

ible € inpr
discernible &f hanges in
in silent ©

resulting in

snetic

; Diagram 2: advantages of
i penic asexual reproducat i i
s Yal producation Bacteria can quickly reproduce from

5°i:‘e.5 fitness. These ;‘:f:gg:ions, ont : };pir one cell to thausands of new
r:onsgqué es. }—\a;r‘r\\y impacting an Off nakes the bacteria in a short amount of time.
diseases, significa mutations inthe Sl in evol

which results ‘m“:\ile fur mutation the prevals >

example 18 ‘he-:‘ chances of sund e\

thet "
decreeas drive both the e
as they 6an

However, asexual reproduction also has disadvantages. The lack of genetic diversity can make
Populations vulnerable to diseases and environmental changes. Since all offspring are clones, a single
harmful mutation can afiect the entire population. For instance, if a weed killer affects one crabgrass plant,
it will likely kill all genetically identical plants i

drawback compared to sexually reproducing organis i genetic variation, Additionally,
asexual populations may struggle to evolve new traits or ad apt to new envir

onments as quickly as
sexually reproducing populations. In changing environments, this lack of
decreased survival rates and incre

genetic flexibility can lead to

ased susceptibility to extinetion, Therefare, while asexual reproduction
can be advantageous in the shaort term, it may pose long-term risks to the population’s resilience and
adaptability,
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REPRODUCTION AND
MUTATIONS

Sexual reproduction is a process where organisms create new individuals by combining genefic material Sexual Repmduﬂion
from two parents, resulting in offspring with unique traits. This type of reproduction involves the fusion of

specialized sex cells, or gametes, from each parent. These gametes contain half the parent's genelic

material, which combines to form & zygote with & complete set of chromosomes, ensuring genetic n.

diversity.

hat Are
Doing?

@/Marking the text
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In sexual reproduction, gach parent produces gametes {hrough meiosis, which reduces the chromosome
number by haif. During fertilization, @ sperm cell from the male and an egg cell from the female merge 10
create a zygote (diagram 1). This zygote then undergoes mitosis and cell division, developing into & new
individual with a mix of genetic traits trom both parents. This genelic yariation is crucial for the survival

and adaptability of species.
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One of the primary advantages of sexual reproduction "
chances of survival in changing environments because
example, ina population of plants, some individuals mi¢.
resist diseases, thanks to the genetic yariation introduce
is a significant evolutionary advantage, allowing species |
Additionally, genslic diversity helps populations avoid the
accumulation of harmiul mutalions. It also promotes the pt
enhancing the overall fitness and resilience of the populati i
crucial for long-term survival and evolution.
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However, sexual reproduction also has its disadvantages. It
consuming and energy-intensive. Additionally, the process of
supporting the growth of offspring demands more energy tha
animals like certain mammals experience long gestation perid
limiting reproduction frequency. The need to find a mate can @
diseases, or harsh environmental conditions, adding to the rep
complex behaviors and physiological processes involved in sexX;
complications and reduce the overall reproductive success rate.
a more lssource-intensive and risky strategy compared 10 asexus

otes biodiversity.

By combining genetic material from two parents, sexual reprod
genetically unigue, promoting biodiversity and enhancing speci
reproduction method is fundamental to the survival and evoluti(
petween adaptability and genetic stability.
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Asexual Reproduction
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oduction has several advantages. It is efficient because it does not require finding a mate,
-ganisms to reproduce quickly. This rapid reproduction can lead to a swift increase in population
.ich is especially beneficial in stable environments where genetic uniformity is advantageous
Jram 2J. For example, plants like crabgrass can rapidly colonize an area through underground
Jlons, producing many offspring in a short period. Additionally, asexual reproduction allows for the
Jreservation of successiul genetic traits, ensuring that all offspring are well-adapted to their current
environment. This method also reduces the energy and resources needed for mating behaviors and
pracesses, enabling organisms to focus on growth and survival, Furthermore, in environments where

mates are scarce or conditions are harsh, the ability to reproduce asexually ensures the cont; nuation of
the species without the need for sexual reproduction.
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harmful mutation can afiect the entire population. For instance, if a weed killer affects one crabgrass plant,
it will likely kill all genetically identical plants in the lawn. This limited adaptability can be a significant
drawback compared to sexually repraducing organisms, which benefit from genetic variation, Additionally,
asexual populations may struggle to evolve onments as quickly as
sexually reproducing populations. i
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REPRODUCTION
AND MUTATIONS

Science Reading

Mutations
Define and Describe:
1. Define mutation,

2-Whﬂ“$ lll aal i

Mutations

In genatics, mutations play a crucial role in creating diversity among living organisms. Thege changes in DMA
can lead to new traits and adaptations and sometimes even contribute to diseases. Mulations are alterations in
the genetic material and DMA that oceur spontaneously or due to

They can affect a single n i i i

such as insertions, deletions,

impact an organism's phenatype or sbearvable characteristics.

Mutations can ocour in various forms. Point mutations invalve changes in a single nucleotide, such as whan ong
base is substituted for another, potentially altering the amine acid sequence in proteins (diagram 1). For
example, changing a Cytosine (C) to Thymine (T) can lead to different protein structures. Insertions and
deletions add or remove nucleotides from the DNA sequence,

during protein synthesis, resulting in non-functional o fruncated proteins, Duplications result in extra copies of a
DNA segment, which can lead to gena amplification or alterad gene regulation. Translocations involve the
exchange of genetic material between non-homalogous chromosomaes, potentially disrupting normal gene
function.

Diagram 1: Point mutations
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V3 Reading Passages

V/ 3 Note-taking guides

@3 Comprehension
Worksheet

Directions: 1. Read the information on the left. 2. Use the red circles on the left to identify keywords. 3. Answer the .
= uestions by putting answers into the key details on the left. 4. Write a one sentence synthesis statement explaining :
«the text's big idea. i

TOPIC mutations q’i,",!;'g{ﬁ"& What are mutations, and how do they affect species?

The impact of mutations on a species can vary widely. Beneficial mutations can "m
conler advantages, such as resistance to di o 1] 9 . ,-!‘EY DE{'&'—'T?—-J-‘.—
enhancing an organism's ability o survive and rep For i LA i
in peppered moths that caused dark coloration provided camouflage against soot- Add text
covered trees during the Industrial R ion, ing their survival (diagram 2).
Nautral ions have no di ible affect on an ism's fitness or phenotypa,
often occurring in non-coding regions of DNA or resulting in silent changes in protein
structure that do not alter function. For example, in wild mice populations, some fur
color mutations do not affect their survival or reproduction and thus accumulate
without impacting the mice’s fitness. These mutations can accumulate and
contribute 1o genetic diversity without immediate consequences. Harmful mutations, .
on the other hand, can cause genetic disorders or increase susceptibility to JWhat is the
diseasas, significantly impacting an organism's health and lifespan. Examples impact of
include cystic fibrosis in humans, which resulis from mulations in the CFTR gene, mutations on
leading to severe respiratory and digestive issues. Ancther example is the white fur species?
mutation in certain wild rabbits, which makes them more visible lo predators and
their of survival. Mutations play a critical role in evolution,
adaptation, and species survival, as they can drive both the emergence of beneficial
traits and the prevalence of genetic disorders.
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The mutation of a darker color in peppered moths helped the darker moths survive
'when the trees became covered in soot during the industrial revolution.
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Science Reading
Comprehension questions
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Our biology teacher and | share a lot of the same students this semester, so

finding reading activities | can sprinkle into my English classes is a blessing!

We discuss the passages together as a class and talk through any confusion

students may have on the science concepts, as well as discussing the writing ’ ’
elements of the passage. Highly recommend!- Laura
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Outer Planets

Big Idea Question: Why are they called gas giants? What are some key characteristics?

The outer solar system is made up of four gas giants. They are Jupiter, Saturn, Uranus, and
Neptune. Since they are so far away from the Sun, they are able to hold onto their gas atmospheres
and are made up mostly of gas but have solid rocky cores. Because they are so massive, they have a
greater gravity than the terrestrial planets. They are also much colder than the terrestrial planets since
they are so far away from the Sun. They also all have rings, and many planetary satellites.

Basic facts:

Jupiter: Largest planet in our solar system. Its mass is twice as much as the other seven planets
combined. Now that's massive! It is made up mostly of hydrogen gas, and it is know for its massive
storm—which is more like a hurricane that is the size of three Earths put together. Since it is made up
of mostly gas, it is able to spin around pretty quickly. In one Earth day, Jupiter will have had three
days. Mow that's fast! It also has the most planetary satellites. To date, the number is at 67. It has the
most gravity of all the planets.

Saturn: This planet is known for its many rings that circle it which are made of gas and ice. It is the
least dense of all planets. In fact, if you put Saturn in a tub of water, it would actually float. It's amazing
that something that massive could actually float. Crazy. lts atmosphere is mostly helium and hydrogen
and its gravity pull could tear a comet apart if one got close enough.

Uranus: This planet does not reflect much light since it is so far from the sun. We know about it from
our space probes that we sent out into space. The methane gas in its atmosphere is what gives it its
greenish color. The rotation of Uranus is unique because it is so tilted it actually spins on its side. lts
poles would be found in the same location as our equator, weird. This rotation causes one pole to be
in complete darkness for half of its revolution. Could you imagine having night last half a year and a
day lasting the other half?

Neptune: The outermost planet in the solar system. Its blue color is caused by its methane gas in its
atmosphere. There is a hurricane-like storm that is the size of Earth. It has the fastest winds of any of
the planets moving at more than 1,000 km/h (a high wind on Earth is considered 100km/hr).

Distance from Sun 5 AU 9 AU 19 AU 30 AU
Rotation (day/night) 9 hours 10 hours 17 hours 16 hours
Revolution (year) 11 Earth years 29 Earth years 83 Earth years 163 Earth years
Diameter (size) 142,984 km 120,536 km 51,118 km 49,528 km
Density 1.33 glcm? 0.69 gfcm? 1.27 g/cm? 1.64 g/cm?
Gravity 236% of Earth’'s 92% of Earth's 89% of Earth's 112% of Earth’s
Planetary Satellites 67 62 27 14

The planst information ks cumrent as of April 2015
£ Adveriures n ISTEM 2018



Name: Class:
Topic: Outer Planets Date:

Big Idea Question: Why are they called gas giants? What are some key
characteristics?

Questions Notes

What do the outer
planets have in

common?

What is a unique

characteristic

about each outer
planet?

Which planet is

the most similar

to Jupiter?

Summary:
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Outer Planets

1. Comparing the planets: Fill in the data table

1 2 3 4

place the planets in order from
closest to the Sun to furthest
from the Sun

place the planets in order from
shortest day to longest day

place the planets in order from
shortest year to longest year

place the planets in order from
smallest size to largest size

place the planets in order from
least dense to most dense

place the planets in order from
least amount of planetary
satellites to most amount of
planetary satellites

2. Using Patterns: Compare the number of planetary satellites to the diameter, location from the Sun, and the

density. Which characteristic do you think has the most influence on how many planetary satellites an outer planet
will have?

3. Why do you think the characteristic you choose in question 2 has more influence on the number of planetary
satellites than the other characteristics? Explain.

4. Thinking beyond the table, what is another factor that could be influencing the number of planetary satellites the
outer planets have? Explain.

) Aokt i ISTEM 2018




Digital Resources

Using Digital Products?

If you are new to using digital lessons than | recommend to check out my blog post that contains the most
frequently asked questions. Click the picture for the link.

USING N
Digital g!g‘[tzboo 3
Digilal Readings

| would also recommend checking out my Google Slide videos that demonstrate how to drag and drop
pieces, write in the text boxes, add objects, and more. These are short videos that can easily be shared with
students and parents. Click the picture for the link
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Teaching STEM Through Inquiry

Thank You Giving Back

Thank You for taking the time to visit my store and Cancer affects not only the person but everyone they
downloading one of my products. | hope you find this know. A portion of the proceeds of this product are
resource a useful tool for your classroom. | appreciate your going to the organization LLS which helps to fund
support and look forward to your feedback. treatments and find a cure.
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Grab the free guides (flipped Lassroon
classroom guide / 5E model guide) to o
help empower students and then

receive weekly tips, strategies, ideas,

and freebies delivered right to your
inbox. ~ 5E Model

Terms of Use Special

The purchase of this resource entitles the purchaser to share with students, print, photocopy for single classroom and personal use only Thanks
and may not be put on the internet, sold, or distributed in any form. If you would like to share this with your colleagues, please purchase
multiple licenses from the product page on Teachers Pay Teachers.

Copying any part of the product and / or placing it on the internet in an unsecured platform (school sharing site, school website, personal Eﬂnﬂiﬂﬂwﬂlﬂm K"
website...) is strictly forbidden and is a violation of the Digital Millennium Copyright Act (DMCA)
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