Biology EOC Review

Saturday Session



Bio.1.1.1 Summarize the structure and function of organelles in eukaryotic and ways that these organelles interact with each other
to perform the function of the cell.

Bio.1.1.2 Compare prokaryotic and eukaryotic cells in terms of their general structures and degree of complexity.

All living things are made of _ Cells . Whether they are simple or complex, all cells contain:
DNA ~ Ribosome ~ Cytoplasm ~ Cell Membrane
Term Definition
Simple cells which do not have their DNA in a nucleus; Also do not have membrane
Prokaryote

bound organelles.
More complex cells which protect DNA inside a nucleus; Also have specialized
structures called membrane bound organelles.

Eukaryote

Complete table below about the basic cell types (Animal, Plant & Bacteria):

Prokaryotic or Eukaryotic? Pro ka rVOtic Cell Type BaCteria

. Plasmid (circular DNA)

1
2
3. Unwound DNA

s. Cell Membrane (Plasma)
5

B

7

. Ribosomes

. _Cell Wall

. Capsule




Prokaryotic or Eukaryotic? Eu ka ryg tig Cell Type Animal
Mitochondria

Cytoplasm

. _Rihosome
Nucleus

Rough ER

Key parts that are NOT found in this cell:

1. Cell Wall
2. _Chloroplast

cellType _Plant

il ol S

.. Nucleus

2. Ribosomes

3. Central Vacuole
a. _Mitochondria
s. Chloroplast
e. Cell Wall

7. Cell Membrane




Identify the correct part of the cell: Function — the purpose of this structure in a cell

1. NUCIEUS Stores the DNA in eukaryotic cells; Sometimes called the control center of the cell.

2. Ce" Mem brane Controls what enters and leaves the cell; it is selectively permeable.

Provides support & structure to plant, fungi & bacteria cells; found outside cell

3.Cell Wall

membrane
4, MitQChond ria Site of cell respiration in eukaryotic cells... Produces ATP or usable cell energy.
5, Vacu0|e Stores water & dissolved material; in plants it is usually the largest organelle.

Uses sunlight, carbon dioxide (CO,) and water (H,0) to make glucose (CsH1:05) and

6. ChloroplaSt Oxygen (0,)

7. Ribosome Smallest organelle found in all cells; makes protein; gets instructions from DNA;




Bio.1.2.1 Explain how homeostasis is maintained in the cell and within an organism in various environments (temp. & pH).

Bio. 12 3 Explain how specific cell adaptations help cells survive in particular ermironments (focus on unicellular organisms).

Examples of Protists Structure Adaptive advantage
{ival groare Oral Groove Opening to bring larger material
‘Water maves in Contractie
by D‘-B.I'llﬂh- / WECE

into a cell

Cilia

Small hair-like projections on the
outside of a cell; sweeps food

towards the oral groove
Contractile Pumps water out of the cell to
Ciia arter pumpe-d prevent cell lysis
At Vacuole (breaking open due to osmosis)
martram Ar:'j_ﬂe'ja it i . “Fake Foot” — Used to surround
T | e Pseudopodla food item and bring it into the cell.
I B g - Fupue Can also be used for movement.
Pt i3I i \ . i..-""_ﬂ'lq 'Ir | | ey
Yo B Sl Specialized storage food can be
., @ '_“ _ Food Vacuole broken down by enzymes (inside
fpis h a -:.*."?:f;:: B the EE”}
Flagellum__ Senses light... beneficial for
- /4 PHOTOTAXIS
L9 cyespor Eyespot |
- (movement towards light)
#r | I‘EL.'JJ‘:-
) AP
() & Nucleus
,w" “—Cell Membrane Flage"um

Long whip-like tails used for
movement (swimming)




light microscope.

* When viewing bacteria cells or ribosomes in a cell, why would it be
beneficial to have an Electron Microscope?

Electron microscope has a higher
magnification power

Viewing organisms: Microscopes are use to magnify images and to see more detail. The type
of microscope used will determine your ability to do this.
* How do you calculate total magnification when using a compound light microscope?
Total Magnification=_Occular lens X Objective lens
¢ Draw Mmtm would see in the field of view if looking at the slide of the letter ‘e’ on the compound




Bio.11.3 Explain how instructions in DNA lead to cell differentiation and result in cells spedalized to perform spedhic functions

in multcellular organisms.

Match each cell shown below with their possible function:

acars__ Structure (shape) s directy related oits___FUNCEION (what it does)
1. D My job is 2. E 1 allow 3. A lam a 4. C I halp zend 5. F | allow i-..u-.-emq:nT:-,-ﬂmrh
to carry genetic info | for gas exchange single called messages between wiater and food to contracting &
to an egg for sexual | by delivering Oy organism; I five in your brain and the move throughout relaxing with other
reproduction. and collect CO,. pond water. rest of your body. vascular plants. cells like me.
A B ; A . F.
g.) i lle i !'4
% A A
. B n ; | o L
| & AL
iom a... ! am a... ! am a... lam a.. lam a... I am..
paramecium| muscle nerve sperm Red blood cell | Vascular tissue
If cells B, Cand 'came from the same person, the DNA in each of them would be _Ld_e_nj:_i_c_a_l_ The cells are
specia lized for specific jobs. Therefore each one of these cells utilizes different parts of the

instructions found in the DNA at different times.

Specialization = differentiation



Another example of how structure relates to function: Folds in crgans and organelles increase Surface

Area . This increases the structure’s ability to do its job.
B Mitachondria ~~ andtheviliinthe Small Intestines

List the levels of organization of life, starting with the basic unit of life:

All living things are made up of Cells ... many may group together to form—= Tissue >

Qrgan > Organ System > Organism (multicellular)




Bin.121 Explain how homeostasis is maintained in the cell and wathin an organism in various environments.

Homeostasis or maintaining balance in a living cell is essential for life. Examples of conditions in
humans in which homeostasis in not maintained included:

= [iabetics often suffer from Hyperglycemia ... H Igh blood sugar & Hypoglycemia... Low blood sugar

*  When you are exercising, movement of your muscles creates lots of heat. How does your body respond to
help maintain homeostasis? __ dweat evaporating from the skin releases

heat and cools the body

The _C_eJ_LM_e_m_b_La_n_e_ is the barrier that separates

all cells from their surroundings. Its job is to control what may enter

andleave the cell. @ka Plasma Membrane

7| Perieie
ST manels

* Proteins - are channels for large or charged
material to move infout of the cell.

" CarbOhyd rates . |0 tags found on the outer surface
of a cell {i_.e. ABO blood type antigens)




E dassive Transport — movement of material across the cell or plasma membrane without the use
of energy (molecules move due a concentration difference... a gradient). High to Low concentration.

# The goal of passive transport is to have the concentration be Eq ual inside & outside of a cell.
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Osmosis = movement of water

Transport — movement of material across the cell or plasma membrane using energy

o Material must be pushed against the gradient (through a protein). From low to high e —
concentration. e——
o Large quantities are being pushed in or out of the cell
In a living cell, passive and active transport are constantly responding to environmental changes:
» Water moves in to the paramecium due to ( )S[I]()Sls (passive transport).
¢ The cell will then pump [active transport) water out witha _CONTra ctile vacuole
Identify the processes occurring in each picture below:
r " T
Movement of . = il ey 22V T
[ ] = ay b ———
material across the et R 0 i Ty
L [ ] L] i e , ¥
cell membrane: 8 g8 H== .
. = o !
. L =" I B N I == I N | . ——. I I I . T
What process is . . Pum Facilitated Exocvtosis
moving the material ? lefus'°“ p Diffusion y

Is this PASSIVE : : : :

gl Passive Active Passive Active
or ACTIVE transport?




An animal cell and a plant cell are placed in 3 different solutions below. Refer to the change with the U-tube

_» W0

Solution 2 Solution 3

A H0 ke

Describe what's happened J Describe what's happened Describe what's happened Explain what has happened in this picture.
to the cells. to the cells. to the cells.

swelling Staying the| Cells The water moved into
shrink the hypertonic

same solution.

Describe the type of Describe the type of Describe the type of
solution it was placed in? solution it was placed in? solution it was placed in?

Pure H,0

Distilled H,O
Hypotonic

The solute was too
Isotonic Salt H,0 | large to move across

Solution Hypertonic | the membrane.

e Why do plant and animal cells respond differently being placed in distilled water?

Plants cells have a cell wall and therefore do not rupture
What is the optimum (ideal) type of solution for animal cells? ISOtonlc SOIUtlon

What is the optimum (ideal) solution for plant cells? va0to n ic SOI Utio n




Bio.1.2 2 Analyze how cells grow and reproduce in terms of interphase, mitosis and oytokinesis.

Bio_3.2.1 Explain the role of meiosis in sexual reproduction and genetic variation.

Reproduction — producing more cells/organisms (Sexually or Asexually)

Asexual Reproduction — the production of a new cell through the division of a previously existing cell.
— Grow and replacement of wiorn out cells

Daughter cells are genetically identical to the parent cell {clones)
What types of asexual reproduction is shown in each picture?

Binary Fission Budding




Cell Cycle (Mitosis)

Mitosis makes almost all the cells of your body (somatic cells) y A
—  Only cells not made by mutosis are gametes i
When cells are not actively dividing — they enter Go, a resting state.

Cancer is the result of a mutation in which the cells

fail to enter mto G, or don’t stop dividing.




Stem

cells are unspecialized cells that continually reproduce themselves and have, under

u \ appropriate conditions, the ability to differentiate into one

what & a stem call? or more types of specialized cells.

replicate sal, or...

J’ ¢ Embryonic cells which have not yet differentiated into
A snge cel that can z -
various cell types are called embryonic stem cells.

Q —1§ "% e Stem cells found in organisms, for instance in bone
marrow, are called adult stem cells.

differenticte nto many

cal types. . -i

Place the following pictures in the correct order that shows the phases of Mitosis:

A B C D E F
x s
N x 3 ¢
[ ).} A | 2 x R > XA ) 8
Y | WY | WY Y | G

B - E->C>AS>F 5D
(parent cell) (daughter celis)
memnase > Prophase s Metaphase ; Anaphase ; Telophase

->Cytokinesis




Tathwr el b
Meiosis makes ga m EtES (egg or sperm); these are haploid (1N) i =
cells... they carry half the info needed to make a new organism. Provides a huge S e <
source of GENETIC VARIATION due to two reasons: E_ E_ Zrel d e P = &
& |ndependent assortment of chromosomes aE BB . l:_“ ..t..i‘

# Crossing Over

% (4T ||:|I|'|||||'.'I_

Sexual Reproduction — the union of two gametes to create an offspring with new combinations of traits

. _ =  Fertilization is the process of the two haploid cells
— 3 (gametes) joining together to create a diploid (2N) cell.

= | I
E &1 i iy A [ ] ]
A N — %’ — & — 4 .« Benefit— increases genetic vari at ion (the

5 =t cells produced are different from the parent cell) This increases
, the chance of survival for the species .
Description MITOSIS MEIOSIS
1+ 1'Wh in the does thi . .
1 | process eeurs %™ | somatic (Body Cells) Ovaries & Testes
Involved in Sexual or
2 | asexual Reproduction? Asexual Sexual
Does the process limit or HI HY
3 | incroases genelic variaion? limits Increases variation
How many cells are '\
4 | produced at the end? Qf ° 2 4
5 Eﬁ:;“;z;::a" cell made Skin, muscle, bone, nerve Egg or sperm
(include chromosome #) (46 ChrOmOSOmES) 23 CI romosomes




Which diagram most comrectly represents meiosis?

(1 (en)—=(zn) (31 (2a)—=(n) MITOSIS MEICSIS

» @IS @I @)

Which diagram illustrates fertilization that would most likely

[riptont cmuginier cilly (3n}
lead to the development of a nomal human male? o o o o
A x, + - - B. P * ¢ A~
I'-.,_::'l_.--" QO I\EJ] R o

If the homolozons
chromosomes line up in a or
‘ different order, the gametes 9

have a different combination

:ﬂ: + (X ™ I_fﬁl + (Y of chromosomes.
et (COCOCD)
INDEPENDENT
ASSORTMENT

The diagram to the right represents the early stages development of a human embryo. Which process in the diagram is
represented by the ammows as it changes from a one cell to many cells?
A meiosis

o, ’ "'r"" ?
fertlization { {
'| ' [ ]
rnitosis llh . J — _"': >
evalution = -\‘M

Zypoe



Bio.3.1.1 Explain the donble-stranded, complementary nature of DNA as related to its fonchion mn the cell

Bio.4.1.2 Summanze the relationship among DNA, proteins and amino acids in carrymg out the work of cells
and how this 1s similar in all orgamsms.

The instructions for making living things are written in two types of mucleic acids called DNA & RNA
 Both are made up of many monomers or building blocks called  NU cleotides

o Every DNA & ENA muclectide has 3 parts: a sugar, a phosphate group and a nitrogenous hase.

Characteristic DNA RNA

e Deoxyribose Ribose

Bases found in

nucleotides G, C, A & T G, C, A & U

Form: Always a double stranded molecule. 3 Types mRN A, tRN A, [}RN A
Relative Size Billions of bases Thousands of bases

(like a giant cookbook) (like a single recipe)



The shape of DNA is called a double heliX o “twisted 1adger.

® The sides (or backbones) are made up of alternating sugar-phosphate groups
e FEach step or “rung” of the ladder 15 made up of a pair of nifrogencus bases:

* Two strands in a DNA molecule m;gmplgmgnj:anun if yvou know the sequence
of one strand. vou can figure out the other. (Label the DNA molecule on the left).

Base pairs are held togetherby 8 Weak
hydrogen bonds. This allows the two strands of DNA to
unzip for replication & transcription.

“1  nucleotide



Replication — The process m which an identical copy of a DNA molecule 15 made.

[ ] [ ] |é—i!r%.:.
. Mustoccurbeforea celi can_ClIVide@ (reproduce) =
e Ineukaryotic cells, it occurs in the nucleus (since this is where DNA is stored) ‘%*"
___.-_._"‘i' m':!'\-__
» Each origmal strand 15 nsed as a template to build a i"“‘h% df__%

new strand (this 1s called semi-conservative Orig inal strands
replication I-I — o,
eplication) o000 New strands



Protein Svnthesis = a two step process used by cells to make proteins (Transcription & Translation)
The sequence of nucleotides (G C A T) m DNA codes for protems. This is the kev to cell function and life.

e Cells respond to thewr environments by producing different types and amounts of protem.

e Protems can be structural (forming a part of the cell) or functional (hormenes, enzymes, or chemucals
involved in cell chemistry).

s Protemns are made at the Il bosome . the smallest organelle found in all cells.

+ Proteins are made by joining many adMmino aC|dS together. The amino acids are hnked
together by a _p_e_p_tLé_e_ bond (this is why proteins are also called polvpeptides).

* Once the polypeptide 15 made, 1t mmst be fOIdEd to form a 3-dimensional protein.

Protein Syvnthesis

Transcription Translation

What is made? A strand of mRNA a chain of amino acids

Which nucleic acid(s) DNA & mRNA mRNA’ tRNA & rRNA

is/are involved?

Where does it occur? Nucleus Ribosome (in the cytoplasm)

DN A [anscription g, pN A Iranslation g, protein et edilEegp Phenotype
A trait



What amino acids would be coded for by the following DNA?

Lysine Argmme l:ole&fdn_e Tl'meonfne AN
DNA[TAC GCT AAG ACT | ()= |5 |me === (3)
Azparagine Serine Loleucine Threonine C
mRNA/AUG CGA UUC e ool =B == -
Amino © | Amwteacs | opne | wine | mwnie | 0
adas_| Met -Arg - Phen - e )
"f?"lj ) Stop codon Tryptophan | Leudne Serine 5
N\ Tyroszine Cyzteine Phenylslanine | Serine
Tyrosine Cyzteine Phenytaiari »
Which DNA mutation below is most likely to cause the largest Gltamine | Arginine .m-._E:é
change to a protein? @, o :’r:::: w2 s P
. Histicine Arginine Levdng Proline C
A GCT TCA CCA TAT (Changing the G to C) A @) (v) c

B. GCT TCA CCA TAT (Deleting the A

C. GCT TCA CCA TAT (Inserting aC)

D. GCT TCA CCA TAT (Changing the Ttoa G)

liil] Dﬂ?l
o ] MR - o AR m

e s D) — D) T s (D QD D WD o (TG

Polat Mixtation = only changes 1 xwine acid, Frameshift matations = Can change all amimo ackls afler 1he matation.

~ U8 UAE




Mﬂhn

~ B8 B uél”a"ama wm B T 4
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Polat \ixtation = caly “‘"R‘ 1 awino achl, Frameshift mutations = Can change all ammo acids afler the mutation,

What would be a likely cause of a mutation m a skin cell? uv Rays from the sun

If a mutation occurs in a skin cell, which of the following statements would be true?
A All of the cells in the body would contam the same mutation
B. All of the slan cells would end up with the same mutation.
(C) Only cells made from the mmtated skin cell would contain the mmtation.
D. The reproductive cells would contain the nmitation



Bi0.3 2 2 Predict offspnng ratios based on a vanety of mhenitance patterns (inclding dommance, co-dominance,

mcomplete dommance, mulitple alleles, and sex-hnked traits).

Complete the Punnett square below for a cross between a heterozygous black & a white guinea pig.
In guinea pigs: Black allele = (B); white allele = (b)

zenotype 3 D) eenoype DD 02=8

“—7" | phenotype black | phenotype White | 2/4-gp 2 /4= Black

Eng E I ) = g E b
e S 2/3=bb 2 /4 = white
— phenatype Dlack phenatype White
0:2:2 ll
Two tabby cats mate produce a litter of 10 kittens: 5 tabby & 5 solid kittens. T t
A_What is the most likely genotypes of the parents (use the letters TT, Tt or tt)? T TT Tt
Tt x Tt
B. If they were to have an 11™ kitten, how likely is it to be a solid color (give a %). t Tt tt

1/4 or 25%



In snapdragons, incomplete dominance can be seen in flower color: red = (RR), pink = (Rr), white =(rr)

Cross two PINK snapdragons. What would be the genotypes of the parent plants? Rr X Rr

R r

R Rr What percent of their offspring are expected to be red? {circle
them)

. OR 25% ARE
rLRr | rr EXPECTED TO BE RED

In birds, the allele for blue feathers codominant to the allele for yvellow feathers. If a bird with blue feathers is
mated with a bird with yellow feathers, what are the possible phenotypes of their offspring?

CODOMINANCE MEANS IN HETEROZYGOTES -
BOTH ALLELES SHOW

ALL OFFSPRING WOULD HAVE
BLUE & Y_-LLOW FEATHERS




Autosomal Recessive Disorders:
o Disorders such as Tay-Sachs are recessive. T=normal t= Tay-sachs

= In the F; generation, there is an affected daughter

.. OO
F, i |j ;:_t‘]. C)__D [she has the disease). What is her genotype? E
. 0 O OO

tl ‘:1:} . = What must be the genotpe of her parents?

t mom=_| t pad=_1 L

E

Patterns of Dominant Disorders:

"  Some diseases ﬁ as H;nﬁngtﬂn’s are caused by autosomal dominant alleles. jH = Huntington’

P, D_“" »  What is the genotype of the parents in the P, generation?

E, * O ‘——I:I Mom = Hh Dad = hh

._[‘Ij . ‘ * If a parent has Huntington's gene, what is the chance that they

F i - . ‘ ‘ will pass it on to each l:hill:l?1l2 or 50%
3 * Can a dominant disorder skip a generation? Ni




XN = normal X" = hemophilia

Below is an example of a sex-linked pedigree that shows the inheritance of hemophilia.

]
: oM O e o]
C'_ =]

: O
| | Xny [XNX?
00000 O«—XNXB

=  What is the genotype of the last female in the fourth generation? xN xn

= The oldest son in the second generation has hemophbilia, Did he jinberit this djsease from his father or his
mother? prpiain. BOYS Always inherit the Y from their dad &
X from their mom. The disease was inherited from his mom.
= How do sex-linked pedigrees often look different from a pedigree for an autosomal trait?

Usually there are more males affected than females.

* boys only need to inherit one copy of an X-linked allele
» girls must inherit 2 copies to be affected




XN

In humans, hemophilia is a sex-linked recessive trait located on the X chromosome. Normal blood is dominant (X)
to hemophilia (X")

» Cross a female that is a carrier for hemophilia with a male that has normal blood clotting.

Parents genotypes: XN xr!ﬁ( XN I

XN

Xn

XN XN

XN Xn

A.  What percentage of this couple’s offspring do we expect to have hemaphilia?

1/4 or 25%

B. What percentage of this couple’s sons do'we expect to have hemophilia?
0

0
C. If this couple could choose the gender of their child, which do you think they would
pick? Explain.

If they had a girl, they could
be sure their child would not
suffer from hemophilia



Complete the table below about the ABO Blood Groups

Phenotype / Blood Type Genotype (3) Phenotype / Blood Type (Genotype (3)

If a man has Type AB blood and his wife has Type O blood, what is the chance that their child will have type AB blood? Use the
Punnett square below to show the possible blood types of their children

IA | B _5_0_ % of their children are expected to be Type A
_5_Q % of their children are expected to be Type B

A} IBj

Q % of their children are expected to be Type AB
I IA | IB | 0 % of their children are expected to be Type O




Polygenic traits are often easy to identify since they have a wide variety of phenotypes.

Human examples include: Hairy eye & SKin COlOT,

Each of the following are genetic conditions whose expression is affected by

envirenmental conditions:

o Lung/mouth cancer — TO baCCO use

¢ Skin cancer —vitamin D, folic acid and u y Ilgl |t EXpOsUre

* Diabetes— J)_i_e_t_(MLhaL)LQu_eat)_ and exercise/weight. I !

e PKU —_Ea_t_to_o_d_s_Wi_th_ phenylalanine (an amino acid found in many foods)
 Heartdisease—dietand_ECXEICISE©




Use the karyotypes below to answer the following questions?

» |5 this for a boy or a girl? Boy

This patient does not have a normal number of chromosomes. Circle the

mistake in their karyotype.

+  When an egg or sperm has t-E-u- many or too ﬁEw chromosomes, it is
the result of nOI'IdISjunCtIOI'I (when pairs

of chromosomes fail to separate during meiosis).

»  Explain why this is more likely to occur in the mother (rather than the

wmen. A female’s eggs are made
when she is just a fetus (so

ﬂ'l—'-rur
=-.=.“1-.!
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when she’s 45, so are her eggs)




B10.3 3.1 Interpret how DNA 1s used for companson and identification of orgamsms.

Before DNA can be loaded into a gel to make a DNA fingerprint, what must be
done to the DNA so that it makes the different bands? It must be

cut .. restriction enzyme

What causes the fragments of DNA to move through the gel?

The negatively charged DNA is
attracted to the positive charge at
the end of the gel.

Which species (1-5) is most closely related to the common ancestor (X)?

3 why? Has the most bands that match
with the common ancestor

Which children are the offspring of both pﬂrents?g h i I d 2

Which child has the largest fragment of DNA in their DNA fingerprint?

Child 1




Bio. 3 3.2 Summanze how transgenic organisms are engineered to benefit society.

Bio.3 3.3 Evaluate some of the ethical 1ssnes snrroundmg the nse of DNA technology (including cloning,
penetically modified crganisms, stem cell research, and Homan Genome Project).

The Human Genome PrOJeCt was an attempt by scienfists to read &
record the order of the 3 billion bases (Gs, Cs, As & Ts) 10 a human cell.
e Once done, the goal was to identify the location & sequence of genetic disorders.

Applications of the Homan Genome Project:
¢ Indrviduals that carry genes for genetic conditions may be candidates for Ge ne

The ra p y - m which a working copy of a gene 13 inserted into the cells of
an individual with a genetic disorder. Examples include:
Severe Combined Immmnodeficiency (SCID)
Cystic Fibrosis

()

()
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(renetically Modified Organisms (GMOs) confam DNA that has been altered. Examples:

o Agiculure_Crops—2more nutritious, make pesticides, etc.

- Phamacenticals to BaCteria/plants or other animals can make
medicine

o Industry to create bacteria that can produce plastic while taking in CO; rather than releasing it.

¢ A Transgenic Organism is a GMO that contains DNA from @ DIFFERENT SPGCieS

gene from a

(able to


http://en.wikipedia.org/wiki/File:Jonquils02_aug_2007.jpg

o Place the steps of bacterial transformation in the correct order (Number them from 1-3):
3 - Put the plasmid with recombinant DNA back mto the bacteria.
1 - Identify the gene to be mserted into the bacteria.
5 - Isolate the product made by the transformed bacteria.
4 - The transformed bacteria reproduce, making clones that also carry the recombinant DNA
£ _Tnsert the desired gene into the bacteria plasmid.

Place a ¥ next to each statement that is a positive outcome of DNA Technology
v V' Cunng Parkinson’s or Alzheimer’s using stem cells (not done yet).
Beactions to treatments aren’t always known.
\/ _ V' Fmding cheaper ways to make medicine.
L Being able to msert a working gene mio a person’s cells.
____Violates moral and ethical beliefs of some individuals.
__ Large amounts of money are spent on research that may not produce any benefit.
_ V' Fmnding better ways to clean up the environment.
v _ V' Creating plants that produce their own pesticides.



Are these clones?

’
!

:

The parent cell enlarges and
duplicatesits DNA (replicates)

/ \ o

v v b

./\



Are these clones?




Are these clones?
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Bio 3. 4.1 Explamn how fossil biochemical and anatomical evidence support the theory of evolution
Bio 3.4 2 Explain how natural selection mfluences the changes in species over time.

Bio_3.4_3 Explain how various disease agents (bacteria, viruses, chemicals) can influence natural selection.

Evolution means the Cha ng @ ofa species over fume. Two key ideas of the theory of evolution state:

Newer forms appearing in the fossil record are actually modified descendents of older

species. And all species are descendants from one or a few orizinal types of life. ..
Darwm called this Descent with Modificafion.

= The E n\" rO n m e nt determines wlach traits are favorable and it

limits the growth of populations. It increases the rate of death or decreases the rate of
reproduction, (or both)... Medification by Natural Selection.

50 Dhi cal par e din.
the larther back in time wo s




Driving forces for Natural Selection: t
H
# Species have the potential to increase in nembers prgngnﬂalll B
» Populations mﬂmmG_e_n_EIj_C_ vallaluul due to mmutations  ©
and genetic recombination (sexual reproduction). -
¢ Thereisa LI m ItEd supply of resources required for life_ .. this increases

Com pEtltlon . especially between members of the same species with the same needs.

{

* Changing E nvironments select for specific genetic phenotypes. I wndl
This 15 evident when we look at unrelated organisms that live in similar environments. 4
Overtime similar body designs tend to be favored (Example: Shark & Dolphin): A

¢ Those organisms with favorable adaptations survive, )
reproduce and pass on their alleles. . this 15 what Darwin ﬁ ﬁ ——
called Survival of the F |tte St . Pasrasts produa S
offepeing with » lzecrzbie irails ncraasa
vy of it their chance al survsal
mnd renrrdicnion ilFmess) |
¢ Changes in an envronment can lead to changes m
- i s - fommder effect: & few individuals From a pogulstion etart o pew population
which alleles are favored over time. wilh a different allele Frequency than the original popul aticn

¢ Geographic Isolation 15 an important force that my

speed up the process of_SP@CIAtION

(forming a new species)

1sland




Things tend to start off Si m p I e and become more CO m p I ex over time. Read

each paiwr of characteristics listed below and circle the one that is thought to have appeared first on earih:

. -'5. Eukarvotic e Autotrophs vs
* Aerobic ".' ¢ DMulticellular 1-‘5

é . Bhstosynthatie
rulprpete
F'I-h-lid
The Endosymbiotic theory addresses | { ' \ ? I g
the origin of the first / -
Eukaryotic e -

hlhru'lr-:-phl-:
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Evidence for Evolution:

The best evidence that supports the theory of evolution 1s the comparison of

P rOtEi ns (or sequence of amino acids).

e The more closely related two species are, the Fewe r
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found in these macromolecules.
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Common Ancestry can be seen by:

‘_

e Comparing the development of

p

'
embryos (directions are written in 'ﬁ \ Sv_‘; 4 / \:-'\é ".: (&/i )
meir_DNA ) (Genes) \ & \1 o/
e Comparing bone structure in related !} /f\ o { i :
species. Selection favors various ‘t 0 »? ) | ;\{1 | X ;'
H g L) %)
o

designs in different environments. &
- -‘&\ ! ‘j\“/ '

S
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DNA and
number of differences will be
Hyman Uzare Cat whale

! Steickin
™o

After pesticide
application

Before pesticide
application

Examples of how we can see a species change over time (adapting to their B 3;3 ‘}’,’ ‘ /?
environment) inchude: g &;3”53‘ Y
s Antibiotics . 7 g [RY
e Bactera resistance to and insects I (NS
that develop resistance to pesticides. . e
e In order for this to occur, there must be GenEt|C variation g "‘:W r f
present in the population. Those with a mutation that makes them more g * 4 A L s | !
resistant survive and reproduce to pass the resistance on to their offspring. g { \':-" W



1 Explam the histonical development and changmg nature of classification systems.
.

10.3.5.2 Analyze the classification of orgamisms accordmmg to thewr evolubionary relationships

The system of classifying organisms was developed by Carolos Linnaeus (1700°s). This same system 15 still used
today, however it has been modified based upon newly discovered information about evolutionary relationships.

e All orgamisms were classified into groups or taxa based upon thew characteristics (from Largest to smallest):

> _Domain (biggest taxa )
o Kingdom e Originally there were 2 kingdoms
- Phylum (Plantae & Animalia )
. Class Mﬂre Fingdﬂms EI-II|IE|EI:|--E|S knowledge of the
diversity of organisms increased.
o _Order | — .
. » Linnasus gave a scientific name for each living
- _Family organism. Every scientific name is made up
o _Genus the (GeNUS +_species
o SpeCies (smallest, most specific taxa)

If two organisms are in the same order, they mmst also be in the sameDOMain, Kingdom, Phylum, Class

What is the genus of an organism with the sdentific name Passer domesticus? P asser




Classification of Living Things (Domain & Kingdom System)
Domain Archaea Bacteria Eukarya
Kingdom Archaebacteria | Eubacteria |Protista| Fungi |Plantae [Animalia
Barterla ihat Ive In harsh Bactena that e Paramecium, MLSNOGMS, Mcss, Fem, Pine Sponge, Worm,
s | s | MR | Mmoo | e |t
Cel Type
(Prokaryote or Prokaryotes Eukaryotes
Eukaryoie|
unicellular : Mostly Mostly : :
or muicellular Unicallular uniceliular Multicallular Multiceliular Multicellular
HIEEE:';“;i ent) Present Present Present Absent
Ifthere is a Cell .
Wall, what s it Chitin (Cellulose
made of
Mutrition ot
ﬁmmﬂ; e s A b Heterotroph Autotroph Heterotroph
VIRUSES ARE NOT CLASSIFIED AS A LIVING THING AND THEREFORE THEY DO NOT BELONG IN ANY OF THE ABOVE KINGDOMS!




AT

Recent changes in the classification system are based mainly on information - :
Asncith Arthropods "

that was gained through studying:
e Evolutionary relationships, macromolecules (such as DNA & biochemical .
analysis), embryology & morphology Mol uses G

Cadograms & Phylogenetic trees such as the one seen below are used to show
evolutionary relationships between organisms.

Srofa

Roundwanm

~
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*  Which is the most primitive primate seen in the diagram on the left? G | b bO ns
e Which animal is more dosely related to the arthropod — the roundworm or the chordate? RO un d worms

e According to the diagram on the right, what is the common ancestor shared by all animals? P er I StS




Use the dichotomous key below to complete the following questions:

1.
2

Identify the common name of this salamander. SpOttEd Salamander

What is its scientific name? Ambystoma maculatum
This salamander usually measures about 15

Isﬂﬂfﬁtﬂﬂmﬂu}’lﬂgﬂ'ﬂrmﬂlﬂﬂ]mle? Sma"er om long as an adult

Which salamander in the chart is the red backed salamander most closely related to?_S|imy Salamander

Classification Kev to Salamanders

T I T R =S Sirem intermedia, siren
1. LT T T T U ST R EPRT o i 2
" 2. External gills pressnt n adults (appear as filly extensions betwesn the head and the foralimbs) ... MNecturus maculasus, mod puppy
= b. Extermal gills abaemt D adIs L ..ot eeaaaee e eeta— oo eeaan e eeenesnomanan sesban s e eanan seeeeses s ann- Gotol
C IR gk o . Go o 4
3. LT T 5 o to 5
2 Body background black, larze white spofs imegular in size & shape completely covering body &fail ... Ambysioma ferinum, tger salamander
4. b. Body background black, small round white spots in a row aleng each side fom eye to Gpoffail. ... Ambyrioma maoculzium, spotted salamander
N 1% G Tl e o P Gotod
3. b. Body background lizght color with dark spots amdior Bnes om oy ..o e e e e e o o7
2  Small white spots on a black backzround in a row along each side from head to tip of t@il.......... Ambystoma jeffersonionum, Jefferson salamander
6. b, Small white spots scattered throngheut a black backzround from head totipoftail ... ... Plethodon glumnorus, shimy salamander
a Large oregalar black spots ona Hght beckground extending from head totipofeail ... Ambystoma apacum, marbled salamander
1. b. Mo larpe imepgular black spots on a lEht Back Emoumd e e e e Gotwd
2. Found spots scartered aleng back and sides of body, tail flabtened like atadpals .. Trinrus viridenzcens, newt
8. b. Without round spois and tail nof fattemed Mo @ AD0lE . ..o e e Foto 9
2 Two dark lnes bordening a tooad Hpght mad-darsal smpe with a namoew dark line extending from head fo .. Euryoag Sisimeata, two-lined salamander
9 b. Witheut tawe dark lines ronning the leopth of the bady ... e e ot 10
a A light smipe unning the length of the body, bordered by dark pizment onthe sides ... Flothedon cinereus, red-backed salamander
10. b. A light smipe extending the lensth of the body, a marked consriction at the base ofthe tad ... Hemidactyifum soutmum, four-toed salamander




Bio.4.1.1 Compare the structures and fonctions of the major biological molecules (carbohydrates, proteins,

lipids, and mucleic acids) as related to the survival of living organisms.

How did the building blocks of life first form?

Miller & Urey's experiment used simple inorganic

gases (H;0, CHy, NH;, and H;) sealed inside a

sterile glass tubes and flasks connected m a loop.

o One flask was half-full of liquid water wiich was
heated (evaporation)

o Another flask fired sparks between the electrodes
to smmulate lightning

o The water was cooled again so it could condense
and trickle back mto the first flask

Within a day, the mixture had changed color.

At the end of 2 weeks, 15% of the carbon was m the
form of organic compounds such as:

Amino Acids & RNA

I
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Bio4.1.1 Compare the structures and functions of the major biological molecules (carbohydrates, proteins,

lipads, and miclesc acids) as related to the survival of living organtsms.

Or ganic ' - ortant examples* | Test(s) used to
Cc;ﬁ:q:@uud E*?;j::!:‘:’mﬁg Primary Purpose Eﬁhn h&lmimblej ldm;:lf]‘rf ifs present
L Mﬂiﬂﬁﬂﬁgfr'mm'tfiiltfﬂﬂ/’6|ucose Benedicts
Mono- o Sumple carbohydrate Sugar
Carbolvdgates | S3¢charides | » - Complex carbohydeat Glycogen Blue
J 2. Provides structure & support PStarch lodine
(Le. cell walls & Starch |
exoskeletons) Cellulose purplish-black
- Fatty acids 1. Makes biological membranes | paes Steroids | Brown bag
Liptds Glycerol L. Long-termenergystorage. | phospholipids| Translucent
3. Inmlation & waterproofing spot




Bio 4.1.1 Compare the structures and functions of the major biological molecules (carbohydrates, proteins,

Iipads, and mucleic acids) as related to the survival of lving organismes.

Organ What it's mad S rtant les* | Test dt
Cﬂﬂu@;ﬂd f’”'—*'j::;'j':‘:"‘l:‘]fi’"ii:f Primary Purpose Eﬁgr Enftﬁgﬁbﬁj id‘zru:iff]ﬁr}:i?eih Efeaeut
1. Transports material info/out
of the cell {ex: protem | i
nsuiin .
chagtel of pua) Biuret —
Ami 2. Components of cells &
Proteins mino tissues (1. mmscle, has, Hemoglobin
acids tendons) Blue = Purple
3. Speeds up the rate of a
reaction (1t happens using Enzymes
less energy)
. 1. Controls heredity information | DNA
Nuckic Acids Nucleotides| ¢ouins instructions fo
making proteins RNA

*Examples to know mclude starch, insulin, phospholipids, glvcogen, DNA, glucose, enzymes, steroids,
cellulose, hemoglohin, fats & RNA




Identify the type of organic compound pictured below: é};’"}l ?

»
= l {i\”f’ o o,
é—l | ‘\ ," 0*;:
- | TS
Lipid (triglyceride) Protein (amino acid chain)
Starch
soaaae
Cellulose
PREEOOD
Glycogen
D.:"". N\

. @ C :
__Carbohydrate Nucleic Acid (nucleotide)



Bi0.4.1.3 Explain how enzymes act as catalysts for biological reactions.

Label the parts of the enzymatic reaction shown below:

i W%s\

A —,




O Substrate
binds to anzyme.

Substrate
(oucrooo)v .

+ HO

© Active site
Is avarable
for ancther
molecule of

6 Substrame
is converted
to products.




Substrate

(oucro“)
T

+ HO

© Active site
Is avaliable

molecule of

© Substrate
it convorted

to products.

are released.

Use the mformation seen in the diagram on the nght to answer the following questions:
I Whatis the enzyme’s job in this reaction? 10 OY€ak down sucrose into fructose &

glucose

What are the reactants m the above reaction 7 Sucrose a nd water

Pt

3. What are the products of the above reaction? Fructose & Glucose

’
4. Does the enzyme get used up in this reaction? Explan. VO the enzyme doesn’t change

so it will continue to break down the substrate.




Substrate
(ouc{ooo)
T

+ HO

© Substrate
is converted
to products.

3. Identify two charactenstics about the environment that nmght cause the enzyme to denature or stop working?
Temperature 3 pH

6. To work effciently, enzymes rely on the presence of BUffer s0 that changes in pH are minimized

7. Could this same enzyme be used to break down a protein info its amino acid moncmers? N O, the enzyme
has a specific job/function & substrate.




Bio 421 Analyze photosynthesis and cellular respiration m terms of how energy 1s stored, released, and

transferred within and between these systems.

ATP {Adenosine triphosphate) is the E nergy storing

molecule used by cells to move, work & survive.

o ATP like a fully charged battery just waiting to provide energy.

*» To release energy from ATP one phosphate must be remOVEd (brea k bond) .
ATP then becnmes_AD& {Adenosine _ﬁphmphate}

To make more ATP a Phosphate must be added back on to a molecule of ADP




Cellular Respiration

Photosynthesis

Function

Takes energy in glucose and stores it in ATP

Using energy from the sun to produce
glucose (a sugar)

Location in the Cell

suier
memBrineg

_Mitaochandria (organelie) Chloroplast  (organelie)
f}“rg‘;";.‘;;":;"s of All Eukaryotes Plants, algae, some Bacteria
Cellular Respiration Photosynthesis
Reactants

[(What is needed to
begin the process)

Glucose (C,H,,0,) +
Oxygen (O,)

+ Water (H,0) +
Carbon dioxide (CO,)

Products

{What is made by the
process)

+ Water (H,0) +
Carbon dioxide (CO,)

Glucose (C,H,,0,)
+ Oxygen (O,)




Identify the gases produced by each setup:

Oxygen

Carbon dioxid
(CO,)

Aquatic Plant

PHOTOSYNTHESIS

Yeast
Anaerobic
RESPIRATION
(Fermentation)



Aerobic vs Anaerobic Cellular Respiration:

Cellular Respiration = How the cell makes ATP (usable energy)

1 GLUCOSE + Oxygen ———pp Produces 36 ATP

without
Oxzven

Alcoholic / \ Lactic Acid

Fermentation Fermentation

Produces 2 ATP Produces 2 ATP

In order to make ATP aerobic respiration requires OX\_lgen (anaerobic does not).

o When yeast ferment sugar without oxygen they produce Alcohol & CO
o Without oxygen your muscles produce lactic acid, this causes your muscles to burn .

i If your muscle cells are able to produce ATP through aerobic & anaerobic respiration, which process

E would best for them to use? AerObiC Why? It prOduces more
ATP and doesn’t cause lactic acid to build up.

e e r—e e —— = ———



