TOPIC 1.2 What are different ways that living things reproduce asexually?
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TOPIC 1.2 What are different ways that living things reproduce asexually?

Topic 1.2: What are different ways that
living things reproduce asexually?

* Bacteria reproduce by
binary fission.

 All eukaryotic cells
reproduce by the cell cycle.

* Yeasts reproduce by
budding.

* Moulds reproduce using
Spores.

* Plants have many ways to
reproduce asexually.
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What are different ways that living things reproduce asexually?
Concept 1: Bacteria reproduce by
binary fission.

Bacteria: Micro-organisms that exist as single prokaryotic cells
» Reproduce asexually by a process called binary fission

Figure 1.6: Bacteria are in, on, and all around us. Bacteria is used in food
production (left) and can cause disease, such as strep throat (right).

BC Science Connections 9, Copyright © McGraw-Hill Education



TOPIC 1.2 What are different ways that living things reproduce asexually?

Reproduction by Binary Fission
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Binary fission s prencl

 Type of asexual
reproduction
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and each copy
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two individual,
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(daughter Ce”S) %&0 Q@ ~ centre of the cell
* Daughter cells have | -
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. - ‘ _____ separation of the

|nf0rmat|0n (DNA) m 0 @ two cells begins

. . .o two independent,
Figure 1.7: Binary fission %& D& ~ identical cells form
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Reproduction by Binary Fission (continued)

: DNA
W parent cell
the DNA is copied
‘ ‘ and each copy
\ moves to opposite
D — - sides of the cell

%&O a barrier forms in the
\ centre of the cell
%D O separation of the
\ two cells begins

—— —_— Figure 1.7: (A) Binary
| i} ' Y
(L) (LC2) —inms, fission. (B) Many types
> , of bacteria are found as

chains and clusters.
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Reproduction by Binary Fission (continued)

SO | SPLIT INTO
TWO. AND THAT'S IT?

Harry has the little tafe
about the birds and the bees.
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Discussion Questions

1. What key piece of evidence
tells you that bacteria
reproduce asexually?

BC Science Connections 9, Copyright © McGraw-Hill Education



TOPIC 1.2 What are different ways that living things reproduce asexually?

Concept 2: All eukaryotic cells reproduce by
the cell cycle.

Functions of eukaryotic
cell reproduction:

 Replace older cells
* Replace damaged cells

 Produce new offspring
In single-celled
organisms (amoebas)

Figure 1.8: A scab forms as some of the
remaining skin cells beneath the wound
reproduce repeatedly to form a new skin layer to
replace what was scraped away.
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Reproduction and the Cell Cycle

Eukaryotic cells reproduce by a
series of events called the cell cycle

The cell cycle has two stages with

different events: Division
stage:
» Growth and development rgﬁoﬁs and
. icati Growth and SN
I[?It\?ﬂ?hase (replication of Sschoe)
stage:

interphase

 Cell division
 Mitosis (division of nucleus)
 Cytokinesis (division of
cytoplasm and cell
membrane)

Figure 1.10: The cell cycle.
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ence Connections 9, Copyright © McGraw-Hill Education


https://www.youtube.com/watch?v=mBq1ULWJp_M&t=208s&ab_channel=AmoebaSisters

TOPIC 1.2 What are different ways that living things reproduce asexually?

Chromosomes Elaborations (not in textbook)

The karyotype 1s a complete picture of an individual’s
chromosomes.

These images are both human karyotypes. What do you notice?

I N .\
RY 0: 0.0 'ﬁg :i‘ % :g 5‘- Y
LU AN SRS
‘ , { 1 2 3 4 5
1 2 3 4 5 -y § P -
"'! 'fié :! gi‘ ;§ [;! z
: » | U SNUWTELSTECKy !
CM‘ Kn m‘ 6?‘ &8 i 6B 6 7 8 9 10 11 12
6 5 8 9 10 1 12 . (.
- O LA HER LI C I |
DQ“ “9 “9 EKWK )?‘ 18 13 14 15 16 17 18 .
; . TR T GRPTRRS TR T
A M A {sy“ 19 20 21 2 Y X

www.shutterstock.com - 263985446

https://www.mun.ca/biology/scarr/Human_Karyotype.html
https://www.shutterstock.com/image-illustration/human-karyotype-illustration-263985446
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Chromosomes Elaborations (not in textbook)

Sister e Chromosomes come in

chromatids

different shapes and sizes.

 Each chromosome has
one centromere.

«—— Shot —m0r 1

am :
b (As) Kinetochore

ey Centromere

Metacentric Sub-metacentric
q(A)
Telomeres
(For this slide, ignore all vocab except what is
Acrocentric Telocentric

highlighted in blue.)

https://microbenotes.com/chromosome-structure-types-and-functions/
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Chromosomes Elaborations (not in textbook)

DNA is replicated during interphase.

¥ %
u u
DNA Aronwnosovre
replication condensaion

https://www.khanacademy.org/science/high-school-biology/hs-reproduction-and-cell-division/hs-
chromosome-structure-and-numbers/a/dna-and-chromosomes-article
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Chromosomes Elaborations (not in textbook)

DNA is replicated during interphase.

Chromatid: a complete (double helix) copy of the DNA
sequence that Is on one chromosome.
» Before replication, each chromosome is one chromatid.

« After replication, each chromosome is made of two sister
chromatids connected by a single centromere.

duplicated
chromosome
chromosome o -
consisting duplication mitosis
of one Q
chromatid centromere ‘
sister daughter
chromatids chromosomes
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Chromosomes Elaborations (not in textbook)

DNA is replicated during interphase.

Chromatid: a complete (double helix) copy of the DNA
sequence that Is on one chromosome.
» Before replication, each chromosome is one chromatid.

« After replication, each chromosome is made of two sister
chromatids connected by a single centromere.

conesin
/ centromexe
> > '/ >
copyiney of DNA chrowosome chrowaosome
condensation Separaxion
| crowrosome \ clhrow~osore \ chrownosorne 2 crowosomes
\ chrowmakich 7 s\s¥er chromalrids 1 s\s¥er chromatrids | chromatid eoch

https://www.khanacademy.org/science/high-school-biology/hs-reproduction-and-cell-division/hs-chromosome-structure-and-numbers/a/dna-and-chromosomes-article
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Practice: Chromosomes

1. How many chromosomes?

_Asler il

Spindle . e ¥
Chromatid :2” A/\AA ot
sy

Centromere

2. Draw a non-replicated chromosome.

3. Draw a replicated chromosome. When does replication
take place?

https://microbenotes.com/chromosome-structure-types-and-functions/
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Practice: Chromosomes

1. How many chromosomes?

_Asler

Achramatic
Spindle

Chromatid

Centromere

4@ homologous pairs)
2. Draw a non-replicated chromosome.

ﬁ

3. Draw a replicated chromosome. When does replication
take place?

I During interphase (before mitosis)

https://microbenotes.com/chromosome-structure-types-and-functions/
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Chromosomes Elaborations (not in textbook)

In organisms that reproduce
sexually, one set of chromosomes is
Inherited from each parent.

Homologous chromosomes:

« Pair of chromosomes (one from
each parent) that are similar in
length, centromere location, and
the locations of genes on them.

. g .
They may dlﬁer In the exact Homologous pair Homologous pair
Vversions Of the genes they Carry. (chromosome 1) (chromosome 2)

. Paternal copy (from father)

. Maternal copy (from mother)

https://ib.bioninja.com.au/standard-level/topic-3-genetics/32-chromosomes/homologous-pairs.html
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Chromosomes Elaborations (not in textbook)

In organisms that reproduce

sexually, one set of chromosomes is

Inherited from each parent. Homologous Chromosomes
Eye colour

Homologous chromosomes:
locus

« Pair of chromosomes (one from (Brown)
each parent) that are similar in
length, centromere location, and |
the locations of genes on them. ™ T
They may differ in the exact oo
versions of the genes they carry.

Eye colour

locus
{Black)

Hair colour
locus
(Brown)

https://www.toppr.com/content/story/amp/chromosomes-397/
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Practice: Chromosomes

4. Draw homologous chromosomes using the diagrams below
as guides. Label chromatids, sister chromatids, and

centromeres.
a) b)

5. What is wrong with this picture?

—

6. Sister chromatids and homologous chromosomes are often
confused. How will you remember the difference?

https://microbenotes.com/chromosome-structure-types-and-functions/
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Practice: Chromosomes

4. Draw homologous chromosomes using the diagrams below

as guides. Label chromatids, sister chromatids, and

centromeres sister chromatids

‘ ‘\ centromere ﬂ H
chromatid =~

5. What is wrong with this picture? srster chromatids

I In a replicated chromosome, the two copies need to be identical sister chromatids. This picture uses
different colours for the copies, suggesting that they are homologous, which makes no sense. If they are

connected with a centromere, they must have the same DNA sequence...same colour, same length, same genes

6. Sister chromatids and homologous chromosomes are often
confused. How will you remember the difference?

Answers will vary.

Homologous chromosomes are a pair of chromosomes (two centromeres). They are very similar but their DNA sequences are not
identical. They contain important differences that affect biodiversity (e.g. why your siblings look different).

They make up a single replicated chromosome (one centromere). Sister chromatids have identical DNA sequences. During mitosis
sister chromatids split and form two identical chromosomes...one for each of the identical daughter cells

https://microbenotes.com/chromosome-structure-types-and-functions/
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"YW (

Chriomosome Numbers During Cell Division
it

the Amoeba Sisters

https://www.youtube.com/watch?v=gcz1FOWwO0Cg&ab_channel=AmoebaSisters
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Growth and Development: Interphase

 The cell grows and the
number of organelles

Increases
* DNA in the nucleus is
copied
1 chromosome 1 chromosoma
{pefore mitosis) {after replication)
1 chromalid 2 chromaltids \‘\._,
per chromasome per chromosome
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Cell Division: Phase 1 of Mitosis (Prophase)

* Nuclear membrane begins
to disappear

* DNA condenses into
duplicated chromosomes

« Each chromosome contains
two copies of the same
DNA (the copies were made
In Interphase)

T

Note about diagram:
Red chromosomes from mom: blue
chromosomes from dad

Each pair of chromosomes with the same
shape and length contains the same gene

locations: they are a homologous pair of

chromosomes.

duplicated
chromosome
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Cell Division: Phase 2 of Mitosis (Metaphase)

« Structures called spindle
fibres guide chromosome
movement

« Chromosomes line up along
the middle of the cell

fibres
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Cell Division: Phase 3 of Mitosis (Anaphase)

» Copies of DNA are separated
and go to each end of the cell
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Cell Division: Phase 4 of Mitosis (Telophase)

 Two nuclel form

 Each nucleus contains a

complete copy of the cell’s
DNA
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Cell Division: Cytokinesis

« Cytoplasm and organelles are
divided

» Two separate cells form

» The cells then begin
Interphase
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TOPIC 1.2

What are different ways that living things reproduce asexually?

Mitosis: Summary

@ Interphase
« The cell grows and the number
of organelles increases.
« The DNAin the nucleus is
copied.

© Phase 1 of mitosis (prophase)
« The nuclear membrane begins
to disappear.
« DNA condenses into duplicated
chromosomes. Each contains
two copies of the same DNA.

© Phase 2 of mitosis (metaphase)

« Structures called spindle fibres
guide chromosome movement.

« Chromosomes line up along the
middle of the cell.

@ Phase 3 of mitosis (anaphase)

« The copies of DNA are separated
and go to each end of the cell.

© Phase 4 of mitosis (telophase)
« Two nuclei form and each
nucleus contains a complete
copy of the cell’s DNA.

@ Cytokinesis
« The cytoplasm and

organelles are divided, and
two separate cells form.

« The cells then begin
interphase.

chromosome fibres

Figure 1.9: Cell reproduction by mitosis results in daughter cells that are
genetically identical to each other and to the parent cell.

1 chromosome 1 chromosome 1 chromosomae
{bafore mitosis) {after replicalion) (after mitolic division)
peniramare
cenlromers
1 chromatid Z chromalids 1 chromatid
per chromasome par chromogome per chromosome

http://cyberbridge.mcb.harvard.edu/mitosis_2.html
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Discussion Questions

1. What happens to the DNA In
a cell during interphase? Why
IS this step important for the
reproduction process?

2. In two or three sentences,
describe what the cell cycle
IS.
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Concept 3: Yeasts reproduce by budding.

Yeasts are unicellular eukaryotic micro-organisms

« Commonly used to make dough, bread, pretzels, soy
sauce, cheese, vinegar

 Reproduce by asexual reproduction: budding

Figure 1.11: Yeast
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Asexual Reproduction in Yeast: Budding

Budding:

* Yeast cell grows a bud
that pinches off to
become a separate cell

* New cell i1s smaller than
original cell at first

 Eventually grows to
the same size as
other yeast cells

bud scar

nucleus

cell membrane

Figure 1.11: Yeasts reproduce
asexually by budding.
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Discussion Questions

1. In what ways Is reproduction
In yeasts and bacteria similar?
In what ways Is it different?

2. Why Is a daughter yeast cell
Identical to the parent cell?
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Concept 4: Moulds reproduce using spores.

Moulds are composed of sporangium ——
many eukaryotic cells 2\ /

9
* Reproduce by asexual
reproduction using
spores

_ 9
N

J\\spores
V germinate

-
-
-

Figure 1.12: Moulds
reproduce using spores.
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Asexual Reproduction in Moulds: Spores

* Moulds form spores that are sporangium ——a
genetically identical to the
mould cells they come from

 Spores are released into
the air from a structure
called a sporangium

* Whenaspore landsina | S
favourable environment \ germlnate
(warm, moist), It grows
and divides by mitosis
and cytokinesis

‘!r;.

Figure 1.12: Moulds
reproduce using spores.
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Discussion Questions

1. What role do spores play In
the asexual reproduction of
moulds?
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Concept 5: Plants have many ways to reproduce
asexually.

Plants reproduce sexually and asexually

 Asexual reproduction: Vegetative propagation

* New plants grow from a portion of the roots, stems, or
leaves from an existing plant

* New plants are clones (copies) of the parent plant

Figure 1.13: If you look closely at a
field of strawberry plants, you will
see smaller plants growing near a
larger plant. These smaller plants
are new plants that grow along
runners. Runners are like stems
that grow horizontally, above the
ground, from a full-grown plant.
Eventually runners die, leaving
independent, identical plants.
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Vegetative Propagation: Example

Potatoes:

* New roots and shoots grow
from the eyes of a potato

* If you plant a potato with
this new growth, a potato
plant will develop

* The new plant will be
Identical to the parent plant

Figure 1.13
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Artificial Vegetative Propagation

Artificial vegetative
propagation uses techniques to
produce plants with specific
characteristics

« Example: Grafting

« A bud, stem, or root is
cut from one plant and
joined to another

 Used to produce trees
with high-quality fruit or
resistance to disease
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Discussion Questions

1. Describe an example of
vegetative propagation.

2. Why are new strawberry
plants that form from runners
Identical to the parent plant?
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Topic 1.2 Summary: What are different ways
that living things reproduce asexually?

* Bacteria reproduce by
binary fission.

 All eukaryotic cells
reproduce by the cell cycle.

* Yeasts reproduce by
budding.

* Moulds reproduce using
Spores.

* Plants have many ways to
reproduce asexually.
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