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These refreshers are designed to focus on main biological concepts
covered in all of our biology videos (as of April 2016) by asking main idea
questions, displaying comics from our videos/GlIFs, and using some
mnemonic devices. They are brief so they only address major concepts.

How do | use this?

Each box has a number on it that corresponds to the video number in our
official Amoeba Sisters Video Playlist: goo.gl/u79sjZ

If you are finding the main idea questions to be challenging, the number

will help you identify which video to watch in the Amoeba Sisters’ playlist.
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Describe each of the biological levels
of organization. Analyze these levels
by relating them to each other as well

==

Biosphere

Biome
Ecosystem

as the whole system. Can you give an
example of each?

What are biotic and abiotic factors?
Which levels in the above graphic take
abiotic factors into account?

Brianma Rapj
fiE |

L]

2 Monosaccharides are the

monomers (building blocks) of
carbohydrates. Can you name
other building blocks
(monomers) for the
biomolecules?

—)

Nucleic Acid

Carbohydrate

Protein

What does the
graphic on the left
reference? How are
biomolecules
arranged
structurally?

#AmoebaGlls
Name 2 examples +
functions of each
biomolecule.

- - Enzymes are proteins, which means : . . .
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Substrates bind to the active site of an enzyme. Why Drops
Z Reacton e
= do we say that enzymes are lock and key specific?
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SubStrate Shivering YOU SHALL NOT
. . ',v PAAAAARAASS
Reactions can still occur without the ) Elr;iuces
presence of enzymes, but enzymes do
have the ability to speed up reactions. Active What is an example of systems in your
Can you give an example of an enzyme Site e body working together to maintain
role from the video? FnoEae o e #AmoebaGle

homeostasis?
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video.

The Paramecium Parlor

Amoeba Sisters

Osmosis Parties: All fun and games
until someone dilutes a solute.

Osmosis is the passive movement of water.
Remember that water moves to areas of higher
solute concentration (hypertonic areas), which
therefore tend to be areas of lower water
concentration. View the real life examples in the Q

Paramecium Parlor

You want to pass through?
Oh seve. Go right chead,
That's just fise with me.

Semipermeable membranes:
putting the ‘passive’ in passive transport.

Check out the #AmoebaGlFs page on
amoebasisters.com. Which of the following GIFs are
also showing passive transport: diffusion, facilitated
diffusion, and/or active transport?

Both prokaryotes and eukaryotes
contain a cell membrane, genetic
material, and ribosomes.

Prokaryote vs. Eukaryote
N\ew\bvavxe ~Bouv\d>< \/N\embvome ~Bound
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Prokaryotes are not as complex as
eukaryotes. What does it mean to say
that prokaryotes do not have
membrane bound organelles? What

Do

onkavyo’re

EuKaryote
are some examples of membrane Frmotha Seters T S ArmochaGTTe
bound organelles?
*i 1 32 S
Archo.eo Fuhagi Animols
pQO K AQYOTES Eu- = “Troe* = Nucleus”
Pro- = "Before” koryo- = "Nucleus® s EuKAQyOTEs
, e & o
Which types of cells can be identified as : @g
prokaryotes? Eukaryotes? What types of cells ﬁ
do you have in your body? o Bo.cterio Protists Plants

]

How does it release energy?

“
..
B {5 All cells must do some form of cellular respiration- animal
Ve cells, plant cells, bacterial cells, etc.
3| \Prokaryote

Which organelle in eukaryotes is responsible for the
energy conversion involved with aerobic cellular

respiration?

Remember that not all cellular respiration is aerobic!
How is anaerobic respiration different? Which type is

fermentation?

The main function of cellular respiration is to
produce ATP. What is the significance of ATP?

ATP Structure
(Adenosine Triphosphate)

Energy!

7o)\ Aerobic Cellular Respiration ﬁo
Plant
&Euknrgote Cells — " il

Mitochondrion

° @ Deal with it

Eukaryotes have Chloroplast . . .

Amoeba Sisters
the organelle _QD
(on right) which -
converts light
energy to
chemical energy.
Not all organisms can perform photosynthesis. Here are
some organisms above that can perform photosynthesis.
Photosynthesis:
LIGHT, N
eCO,; + 6H,0 — CH,0f 00, :
ofosynfhefic
*Ugar £y,
Cellular Respiration: 'es,
ATP Glucose synthesizers of the cell

CH,0p + 00,2 6C0, + ©H,0 *rnroy

Reactants in photosynthesis are products in cellular respiration. Products in photosynthesis
are reactants in cellular respiration. Since all cells must do some form of cellular respiration,
plants perform both photosynthesis and cellular respiration. Lucky plants!
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Nucleotide Structure DNA is a nucleic

acid (type of
biomolecule) made
up of nucleotides.
Which part of the
nucleotide (left)
makes up the

Phosphate

"sticky" sugar for your traits?

#AmoebaGlfs

Nucleotides fit
together as shown on
left and DNA is
double stranded.
What is the image on
the right supposed to
remind you of?

sequence that codes

YeaH..So does
eye[yoNe eLSe

TED! | Have acceSS to
tHe entire DNA codell
/ ®
N~

Your full DNA code is present
in all of your body cells, but
the portion of DNA used
depends on the cell type.
Which organelle holds DNA in
eukaryote cells?

‘Apples In the tree”

Seiect Ynur' I:Ilaracier
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DNA Polymerase Ligase

What does it mean to replicate DNA? Explain
how these enzymes (above) work together to
replicate DNA.

What do we mean when we say DNA replication is semi-

conservative? What do you end up with after DNA

replication?
Brianna Rapi

Cells must replicate their DNA
when making new cells as
each new cell needs a copy of
the genetic material. In
eukaryotes, DNA replication
occurs in the nucleus during
interphase. Prokaryotes do
not have a nucleus.

EuKaryote CeLLS
NucLey$

*"Semi-ggnservative"i?
Y *

1 “J| At anygiventime, a cell is in either interphase or
==, ==, Mitosis. Interphase takes up much more time. The
cell grows and replicates DNA in interphase.
Mitosis (M phase) is when the cell actually divides.

MitosiS

INterpHase

%&&

The cell cycle has several
checkpoints. These
checkpoints are critical to
ensure that only correctly
functioning cells can
continue through the cycle.
How does this involve cell
self-destruction (apoptosis)?

CeLL Cyc:Le

If the cell cycle checkpoints are
bypassed and cells have
uncontrolled growth (meaning
uncontrolled cellular divisions--
mitosis), this can lead to cancer.

Mitosis makes identical cells. Mitosis has
a “t” in it so think “t” for “two”---it results
in two identical cells, unlike meiosis. In
human body cells undergoing mitosis, the
starting cell has 46 chromosomes and the
ending cell has 46 chromosomes.

Why is it important that the resulting
cells are identical?

1,2.

Mitosis is important MItOSIS CLUeS!}

for organism growth P
and repair! When a

cell divides in mitosis, M
it has different A
phases. Describe the
PMAT phases.

(M For "MiddLe">
(A For "AWay’)
T - (T For "two")

Mitosi5

CO,

Produces

body cells O

Mitosis produces body cells (somatic)
and not sperm or egg cells (gametes).




In humans, gametes
(sperm and egg cells)
have 23 chromosomes.
What is the significance
of gametes only having
half the number of WitH our powers coMbiNed..
chromosomes as a body | we ForM a FertiLized eggl
cell?
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Meiosis makes non-identical cells.

Meiosis results in 4 sex cells (gametes). Like mitosis, interphase

MeioSiS

How do chromosome and
chromatid numbers change in
mitosis vs. meiosis? In humans,
how many chromosomes are in
cells resulting in mitosis vs.
meiosis?

PROTEINS

In interphase, chromosomes duplicate. When a cell with
46 chromosomes duplicates, why do we still count 46
chromosomes? Do chromatid numbers change?

PIPININIINIINY
} } } Nac““ e 00 a
g g chmr:L some

Meiosis

Mitosis Vs
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©be diff@'enfl
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ropuase 1] On OGKurs nce Beore oy | propage | \oine ing! o
Unlike mitosis, the Metapiase | Metaprase ll | ¢ x R R X X X .
* crossng PMAT stages hl\:PPe'_‘ | Mnapiase | Anapriase Il | XXX XXX X X o ’ ‘ <,-m+es~
wice. How is Meiosis i CO
What is the significance of crossing different from Meiosis XXX%XX XXX%X @
over, which occurs in meiosis? 2? XX Xiu%sxéh%rzxésﬁé XX @hmosbaSistars RmeeobIrs
4 = : 4 7 w 2 If you can do a monohybrid cross
By (1542 wake s vc)] Dominant Allele  Homozygous Homozggous 1 6 Step 2 | y |
1,5 } nan DOMINANT Recessive . U J [Step?] HS H QFP\ S h from the previous box, you can do a
kA h dihybrid cross like this example
xix (left)! The HhSs cat could give these

An allele is a form of a gene. Each parent contributes an allele for a gene in their gametes. The
combination of the alleles make up the organism’s genotype. The genotype determines
whether a trait will show or not. If a dominant allele is present, that is the trait that will show.
Recessive traits will only show if a dominant allele is not present. (Mendelian inheritance)

Heterozygous

PhenctuPes  predict the genotype
) ) and phenotype
A phenotype is a physical q f\ ratios of offspring

appearance of an organism.
This (right) shows a 3:1
phenotype ratio.

from two
heterozygous guinea
pigs (using trait in
video).

gamete combinations: HS, Hs, hS,
and hs. Put those around the top of
the Punnett square. The second hhss
cat could give these gamete
combinations: hs, hs, hs, and hs. Put
h that around the other side of the
Punnett square. Then cross.

-

i

-

Predict the offspring of two heterozygous parent pea plants (RrYy x RrYy) by creating a
dihybrid square. In peas, assume the Y allele codes for yellow and y codes for green. The R
allele codes for round and the r allele codes for wrinkled.

Having problems with figuring out the gamete combinations that go on the top and side of
the square? Check out the FOIL method in the video.
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Sex-linked traits are traits that are
only carried on the sex
chromosomes (X and Y). Alleles
for sex-linked traits are written as
coefficients on the sex
chromosomes as shown below,
and they are typically on the X

chromosomes unless otherwise
informed.

x"x"

Homozygous Kecessive

XHyH

Homozygous DOMINANT

Heterozygous

X N ¥
K X
KA
)\
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X"y xHy
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TRX

23 pairs =46

gl L
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Using the hemophilia example
from the video (sex-linked,
recessive)—predict the
outcome of children from a
woman who has the disorder
with a man who does not.

@AmoebaSisters
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Multiple allele genetic

problems can be modeled

using blood types, as there :3 B
are multiple alleles to T

code for blood type A, B,
AB, or O. Blood types are
identified based on the

antigens that are present
on red blood cell surfaces. %

O looks (ike zero!

I\ r) ()

r

J _) NoAorg antigens!
1

A a

I'T

Blood type genotypes are written as coefficients on the letter
“I” (stands for immunoglobulin) as shown in the chart above.
Predict the outcome of offspring from one parent who has type
AB blood and another parent who has type O blood.

BriannaFlapjfi‘Ea_ inz Pz

[
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Incomplete dominance and
codominance are excellent
examples of non-Mendelian
traits. Why? How is incomplete
dominance different from
codominance?

EpiStasis

When one gene depends on another
gene for it fo be expressed
e NEED you!

W
or
»

Explain how the term epistasis
(above) can impact a trait.

It's just really hard for me
to fully commit to this flower

N
)
@

Incomplete Dominance

¥

We shall rule this
chicken together!
7

Codominance

@Amoebagisters

In the snapdragon example from the video, a red flower
crossed with a white flower would result in what flower
phenotype? Genotype? In the chicken example, a black
chicken crossed with a white chicken would result in what
chicken phenotype? Genotype? Explain.

2@ DNA and RNA are both nucleic acids, but they —g DeoXyhoSe
. contain different sugars (deoxyribose for DNA NUcLeic Acid
and ribose for RNA). DNA is double stranded (DNA)
and RNA is single stranded. Both contain
some of the same bases A, G, and C---but
which bases are different? R'b:l:lll:Le'C
aiaco. NUCIEUS . There are three (RNA)
oud S pone, major RNA
*wigl types, which ’ Tra'r'ﬂSFer"RNA
are important MesseNael‘ tRNA
to know for RNA
protein AN acids!
synthesis. What MRNA RiboSoMaL RNA TRNA"
are their -
functions? ) Wro Wants 10
Which of these i

types starts in
the nucleus?

a bUNCH oF
SuitS?

Genetic information bearer of the cell

RiboSoMe”
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DNA can code for protein, and it is
this protein that can influence or
make up your traits. That is why the
process of protein synthesis, which

means to make protein, is so
important to understand!

T ranScliptioN

Describe how transcription produces
MRNA in the nucleus, which is then

Amoeba Sisters

Protein Sgnthesis

#AMmoebaGlfs

Step 1: Transcription

Trai}LatioN

used to make protein during mERR
translation in the cytoplasm.

Amoeba Sisters PrOte.” ‘gnthesis #AmoebaGlfs
v @ Proten Strand!
PYYYE
',\% ) (ARRRg
fBasesJ
/R'\bosovne

Step 2: Translation

2) 2 While your body cells contain the full DNA code, they use portions of it based on the

&=, cell’s function. This is because gene expression is a regulated process. The comics
(below left) shows that eye cells have the same DNA as parietal cells, but the DNA
code for producing HCL is not activated in the eye cells. (thankfully!)

& NO00O0O!
I should have let
you block the thing!
; ‘ % eX [\

ol

P
rometer Operator el

Operons are used to regulate genes, and they often
involve enzymes. They are mostly commonly found in
bacteria with a few eukaryote exceptions. Describe
what occurs in the operon using the graphic above.

.9.0.0,0/0.0,0,0,0,6,6.0,0,0.0.000,0/00.0000/000/006,6.000/0000000

Mutations are random changes that can
occur in nucleic acids from external or
internal factors. They can be harmful,
helpful (rare), or neutral in their effect---
such as the comic on right. If a mutation
occurs in a gamete (sex cell), it can be
passed to offspring that develop from it.

THeyLL Never

LeucNe
(MRNA cuC)

Chromosomal mutations involve the chromosomes, which are made of DNA
and protein. These can result in deletions, duplications, translocations, and

insertions. Can you describe each of those mutations?

Substitutions, insertions, and deletions are gene

mutations. Since bases are read in 3’s (codons), insertions
and deletions are especially dangerous as they can result

in a frameshift. Describe a frameshift.

INSertioN DeLetioN

SUbStltutION

2) J|J Sawe Species of Frog o
- () Can breed with each other

204 Gan pass down PNA to offspring
7% Have variety of traits

Natural selection is a mechanism of
evolution. Explain how natural
selection could take place over a long
period of time, assuming that in this
habitat, the darker frogs blend in well
with their environment and the light
frogs are instead easily seen.

Antibiotic resistance in bacteria is a health concern and
can show natural selection in action. Explain how this
occurs in terms of natural selection?




2) 5‘ Viruses are not cells. They require a host to replicate. However, they do have genetic
=, J material in the form of DNA or RNA. Most scientists consider viruses to be non-living.

Viruses need to be able to attach to
specific host cells to reproduce.
Viruses have different structures
that assist this. They may have a
capsid and/or envelope around

When it comes to viral replication, how is
the lytic cycle (below left) different from the
lysogenic cycle (below right)? Describe the
events that occur during these cycles.

their genetic material (shown Lytie Cyele Lysogenic Cycle

below). @
O i
C And now...
s CD we wait.
cell \ysis /208 35w C‘/Ce\\ DNA C

\\l'\rus DNA

Using Virus DNA to produce
and assemble Viruses

#AmoebaGIFs Amoeba Sisters

View the graphic on the left. This is a naming
system known as binomial nomenclature.
What advantages do scientific names have
over common names? Which word is the
genus? The species?

Dichotomous Key:

1A. Cell(s) is/are prokaryotic...go to 2.
1B. Celi(s) is/are eukaryotic...go to 3.

2A. Cell wall(s) contain(s) peptidoglycan
...it's Escherichia coli.

2B. Cell wall(s) do(es) not contain peptidoglycan
..it's Methanopyrus kandleri.

A dichotomous key is a system that
allows you to identify organisms
based on a series of statements that
are organized in pairs. Use the
dichotomous key on the right to
identify the scientific name for the
amoeba (on left).

3A. Autotrophic...it's Chlorophytum comosum.
3B. Heterotrophic...go to 4.

4A. Organism is multicellular ...it's Agaricus bisporus.
4B. Organism is unicellular....it's Amoeba proteus.

Bacteria often get a bad reputation.
Describe how these microorganisms
can positively maintain the health of
organisms and ecosystems.

2) 7/ Bacteria are prokaryotes. They have a cell
—)

membrane and DNA, but they are much
less complex than eukaryotes.

No NucLeuS

Misunderstood Bacteria
Bacteria that are helpful fo organisms and ecosystems!

HI YARAAAH!
/

¢ Ld
Ry

NO MeMbrane-
boUNd
organeLLes

trev!

belp decovﬁ?zzgw\. !

ProKaryote

Bacteria, like viruses, can cause disease. Antibiotics

ooé.“\
specifically target bacteria, which are a type of Wo:é:;‘_f; sysve™
prokaryote cells. Antibiotics are not effective on e B0
eukaryote cells nor viruses. S —

However, many antibiotics are broad spectrum
which means that they will also target “good”
bacteria that live in the human body. What effect can
this have on an organism?

1
o moke some foods!

Used ¥

@AmoebaSisters

2 8) Vascular plants have vascular tissue. Vascular tissue - made up of the xylem and
= O phloem- is responsible for transporting water and sugars. How can this transport
system support other plant systems, such as the plant’s reproductive system?

Carries water,

A€

Stomata (singular: stoma) must
open or close based on
environmental conditions. Stomata
need to be opened to allow gases
in, but the plant can lose water by
doing so. How might this relate to
the transport of water in a plant?

Plants often have structural
adaptations. Consider
broad leaves or pine
needles. How can these
structural adaptations be
useful to the plant?

Stoma \1

R_Guard Cells”




29 Angiosperms are flowering plants. Can you identify the
following reproductive structures in angiosperms? Anther,

filament, stamen, stigma, style, ovary, ovule, petal, pollen
grain. All are found on one of the diagrams in this box.

This is called pollination and must occur first. Fertilization is when the pollen
fertilizes the ovule. The ovule will develop into a seed. In angiosperms, the ovary
ripens into a fruit.

Oedlpus Rex All angiosperms produce fruit. Some
ol angiosperms produce edible, sweet
fruit. This fruit may be eaten by

organisms, which helps seed

Seed dispersal is critical because it
reduces competition with the
parent plant. There are a variety of
different methods (ex: wind, water,
animals) of seed dispersal.

[Noool FATHER!
oy

work with the transport system of a
plant (think: xylem and phloem)?

To reproduce, angiosperms rely heavily on pollinators to bring pollen to the stigma.

dispersal. How would developing fruit

producer(s) green and
consumer(s) yellow. Label

A food chain can model how
energy travels through trophic
levels. For the organisms on the
right, how could you draw in N\
arrows to create a food chain? SN
Circle the autotroph. Color the s

the

primary, secondary, and tertiary

consumer.

What is the difference between
a food web and a food chain?
Which one has more

(] B Sars

Explain how you could place the organisms in
an energy pyramid. If the grass in this above
example had 10,000 Kcal of energy,
approximately how much would you expect of
that energy to be stored in trophic level 4?

biodiversity? A4 Kcal
What are examples @Eﬂ?% :”Q-w’ Briannz lspj_nTEL_%a:l[.E meterson
of decomposers? @ y (¥

F

What is their role?

What is ecological
succession?
Describe the
sequence of events,
including the first
types of organisms Ecological Succession:
to arrive. How do
the events change
species diversity?

Happy Birthday,
it\'s/NO/THING!
o e

31

Succession:

Ur
P 2;;7 chilg?
5 S'JCC_@E,d 'H'\s ‘H\@ ScePi'@r
fonef

How is primary succession
different from secondary
succession?

Process over fime of organisms,
in an ecological community

@

DD

D) P

It is critical to not only know the
functions of body systems on
the right, but to realize that body
systems do not work in isolation.
They work together.

Example 1: The circulatory and

‘Dichlorodiphenyltrichloroethane’

Chemcal Pesticide W
L Leeeet's stick
with DDT.

/ /o, using the graphic

() ontheright.
B

a8 ;:‘ﬁ ~

How does DDT impact ecosystem stability? Use both graphics to explain.

Describe what A: A concentration of the toxin

occurs during
biomagnification

Y
N

o R

respiratory system work closely
together. The respiratory system
involves the exchange of gases
and the circulatory system
transports these gases
throughout the body. How could
the circulatory system work with
the immune system to defend
the body against pathogens?

Z7)
3

2 24 ]
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| I Digestive
Respiratory 'Endocrine

A
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Example 2: The muscular system works with the
digestive system. Muscular contractions are
necessary in helping food travel through many
portions of the digestive system. Which system
would be involved with secreting hormones
involved in digestion?




