TOPIC 1: BIODIVERSITY

a Compare and contrast a cell and a virus

4
sail fiberg end plale

o Viruses require a host cell for reproduction
o Viral nucleic acid (DNA or RNA) takes over host cell's machinery

o Genetic code (DNA) is same for viruses and cells
Classification of Living Things
DOMAIN Bacteria Archaes Eukarya
KINGDOM Enbacteria Archashacteria Protista Fungi Plantae Animalia
CELLTYPE Prokaryote Prokaryote Eularyote Eularyote Eukaryote Eukaryote .
CELL Cell walls with | Cell walls without | Cell walls of | Cell walts of | Cell walls of | No cell
STRUCTURES | peptidoglycan | peplidoghcan ~ 7] celiulast in chitin cellulese; walls or
soiDe; Some . chlproplasts | chloroplasts
have
chloroptasts
NUMBER OF Unigellutar Unicelhslar Most Most Mulfiestular | Multicelivla
CELLS unicellufan malticelular; e
some colonial; | some
some unicelinlar
muiticeliviar
MCDE OF Autotroph or ] Autotroph o Autotroph or ] Heterotroph | Autotroph Heterotraph
NUTRITION heterotroph heterctraph beterotroph
EXAMPLES Streptecoccys, 1 Methanogens, Ampeha, Mushrooms, | Mbsses, Sponges,
Excherichiz balophiles Parameciiom, | yeasts ferns, ‘worms,
coff slime molds, flowering insacts,
giant kelp plants fishes,
manenals

o Species = group of organisms that reproduce together and produce fertile
viable offspring '
o Relationships between species can be shown by:
o Melecular data (compare DNA, RNA, aming acid sequences of
proteins)
o Behavior
o Comparative Anatomy
o Domain (3 ~ Archaea, Bacteria + Eukarya)
o Kingdom (6 - Archaebacteria, Eubacteria, Protista, Fungi, Piantae, Animalia)
= Phylum
¢ Class
. - o QOrder 4 FAN\\‘-T
= Genus
« Species




i e ‘The diverse organisms shown §
The diagrar below represents Trichodina, " TERMSMS Showh 1 .
- E = the Gagram below belong ta A ptudint roscarching bear fowed for chart below in b taxth hart
same Kingdom. e 2’ o Flassifications of pevera] trpes of b, o i tecthonl. The et hows e

cilia

A stutlot pesrarcing e found (5o chere below o b =xtbect The chart dows dre
clowifssions of sovmml types of e

Fremootmomans Utk Braooneriromr U oretes

(pecmcicdben) . (Asinfe (Ameri=n (o bz}
Preeot Bark ey bl

nucleus
Arstodu Siean
(Fhor-fu=t e
e
g
Trichodina is a eukaryotic organism that
artaches itself to fish and sats bacteria.
Which of the following distinguishes A
Trichoding from =1 prokaryotes? Ty which Kingdom do these
orgamisms belong? 25w [r—

A. Trichodina is unicellular. A, Animali =z e st
B. Trichodina has a nuclens. B. Fongi Which of the following conedsions is best supported by the date given ip this charty
C. Trichoding has cytoplasm. C. Plantas A Moo buzz sxobiad from pooies that 4 26w sxtinct

. e . B. The chort-faced bear was the ancestor of the Asiatic black bear
D. Trichoding is hate.ror.rophlc. ). Profista C. Prosent diy bear species are mare closely relsed: than (eir ancestors wers,
. Metorel pelectiby, favored the brown bear over the Amedican black bear .

B iz below Iepmseﬁts.i_”..........,W»._......W_,‘.‘h,_..‘.,,,.,m,,,‘,,f e e e - B —
4. singlc-ceﬂcd organﬁsm. . e

5. Which characteristic is rost responsible ([‘ » Scientists have discovered a new type
Nucleus for the classification pf plants and fungi of organism. To assign the organism to
Into separate Kingdoms? & Dotnain and Kingdom, the scientists

most need information about which of
the following?

B. mode of locomotion A

€' mode of nutrition

A method of reproduction

. the organism’s cell structure

, B. the organism's population size
. size of cells C. the oreanism’ ] ;

Which labeled part identifies this : ganism’s social behavior
single-celled organism as eukaryotic? D. the organism’s reproductive rate
A. nocleus ' .
B. flagelum
C. cell membrane
D. cytoplasm

The bax below liste characteristics of a pewly discovered arganism.

Char;icteristics of New Organism

Evkaryotic
Nuitieetiular
Photosynthetic

4. Classify this organism inte the approprizte domain.
h. Cla-sify this organism into the approprize kingdom.

- Describe how each of the characteristics listed in tbe Box makes it possible to classify this
newly discovered arganism.
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Topic2: The Chéﬁiiétw of Life

l 1.1 Recognize that biological organismé are coinp_cﬁsed primarily of very few elements.

» SPONCH (the six most comumon elements) sulfur—phosphorous-oxygen—nitrogen-carbonuhydrogen

molecules (carbohydrates, lipids, proteins, and nucleic acids.

P 5 Describe the basic molecular structures and primary functions of the four major categories of organic

s Carbon is the backbone of all organic compounds (covalent, 4 bonds —single double, triple, chains)

| Structure Biomolecule Elements Momomers Functions Examples
Energy Glucose
Q Carbohydrate CHOC Monosaccaharides Sucrose
Starch
Insulation Fats/oils
I \ l Lipid CHO Glycerol + 3 fatty acids | Energy reserve Waxes
el - §  =tglyceride | Plasma membrane Phospholipids
: /H . ‘ Enzymes
N Protein CHON'S. Amino Acids Support Keratin
~H Transport carrier proieins
defense/ hormones insulin/antibodies
O ' - 7 Carry & transmit DNA
N Q/<:> Nucleic Acid CHONP Nucleotide genetic information RNA
: ATP

"1 3 Explain the role of enzymes as catalysts that lower the activation energy of biochemical reactions. Identify
factors, such as pH and temperature, which have an effect on enzymes.

Enzymes
s Proteins made of amino acids; -ase ending

e Organic catalyst= speed up chemical reactions without being changed or

» Factors that affect enzyme reactions

used up [but can be denatured]

o pH (0-6 acidic 7 neurral 8-13 basic): each enzyme bas an optimal pH at which it works best
o Temperature: as temp rises; enzyme activity increases
as temp lowers; enzyme activity decreases
o Substrate concentration: more collisions between molecules and enzymes; the higher the rate
- o Enzyme concentration: the more enzymes present, the higher the rate

Sample Multiple Choice

1. )
The following statementsall d5ply to
one element P

«  nsed by plants in phitosynthesis

» found in carbohydrates, proteins, -
and lipids

+ zcycled by decay gnd burping

« required element in 21l organic
molecles -

What is this element?
A carbom

B. nitrogen

C. phosphors -

D, sulfur

- ‘The tablz below provides information
2.  abont the composition and funcdon of four
important molecules in Yiving organisms.

Molecule | Composition Function
; ino acids reaction
- amin catalyst
2 famy acids | [embrane
component
3 | monosaccharides energy
source
4 nucleotides ,_genetic
informaton

‘Which of the molecoles in this table is
a carbohydrate?

Al
B. 2
C3
‘D. 4




The reaction catalyzed by the bacterial Bacterial Colony Color 25 a Fanction of pH
enzyme B-galactosidase forms a dark-

colore;l GDd-pIOfiTlct when thc_*. Q.&HS are .
grown on a particular agar medinm.
pH3

As more produoct is formed, the cells pHS  pHZ  pHS  pHIL
become darker. :

Bazsed on these data, the stodents shouid
Students performed an experiment to conclude that B-galactosidase fonctions
determine the optimam pH for actvity of best at which pH? .
this enzyme. Their results are shown in the A5 . )

~~  {llastration of bacterial colonies below.. B.7
C. g
" bl 11
Sample Essay

The diagram below illustrates 2 biochemical process that occurs during digestion in the small

Intestine of 2 tuman.

Glntose

® .

Lactose is a disaccharide milk sugar that is made of the monosaccharides ghicose and ,;galaé.tosa.-
Some aduolts have difficolty digesting lactose due to their bodies” inability to mamrfacture Jactase,

a What type of molecule is lactase? Explain how you made this identification.

-

b, Explain the role of lactase in this reaction, and why people whose bodies cannot manufacture
lactase have difficulty digesting dairy products.
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Topic 3: Ecology
| 6.1 Tdentify the factors (birth, death, imumigration, emigration) that influence population size. l

Stable populations ocour when as many individuals enter and leave at the same rate

o Tmmigrants: move into (+) or birth (+) Emigrants: leave (-) or death (-}

6.2 Analyze changes in population size and biodiversity (speciation and extinction) that result from natural causes,
changes in climate, human activity, and the introduction of invasive, non-native species. ‘
Speciation: Change in a species over time Txtinction: total disappearance of a species (or group)
¢ Natural disasters :
¢ Climate change (global warming increasing CO; levels) _
e Human activity (cutting down forests, loss of habitat due to construction)
e Intro of non-native or exotic species (unbalances the food pyramid)

6.3 Use a food web to identify and distinguish producers, consumers, and decomposers, and explain the transfet of energy
through trophic levels. Describe how symbioses (predation, parasitism, and mutualism) add to the complexity of

biological communities.

Types of symbiosis EXamples The oo keaps predolars sway fom
P th ok The sals gross.
- . . c oW
1. mutualism: both organisms benefiting piiie b il
2. competition: contending for same resources a_ o e &“W%*I
3. commensalisms: one benefiting the other unaffected The ocack: provides sheller and food Tha sheep eaks tame gress.
4. parasitism: one benefiting the other harmed Breant 2
Food Web ‘
e —TT T
Producers: make food from the sun (plants, algac) Orchid Tres Topawam Do
. . N \Fﬁ_,,‘..._..__——‘/ A "E—._._____..__.-—/
Consumers: organisms that feed off another organism The tres provides matierts and a sune The dog provides nubsents ond shate
. ) > P e P VST SRS S
7 Decomposers: Organisms that break down organic matter bt focafion Far "n; orehid livirg = &, fer the 'upwumlmng in s intestine

and recycle nutrients (bacteria, fingi)
6.4 Explain how biotic and abiotic factors cycle in an ecosystem {carbon, oxygen, nitrogen, and water).
Biotic: factors that are hiving (animal, plants, fungi, TNICTOOTZANISMS)
Abiotic: non-living elements of an ecosystem {air, water, s0i}, weather)
Carbon Cycle Water Cycle

i




§ v Approximately how moch energy is

availabls to the secondary consumers in this Oxygen Cycle
energy pyramid? "
A- 10 kcal/mYyear

B. 100 kcalm%year
C. 1,000 kealimfyear

% m )
o
C T

i i

H
D 3,000 keal/mfyear Photosymihate Heterorophie
calis o=Hip
T

aﬂ . The diagram below shows the aitogen eyele. E@_’/
Al pheris niraren ) . \_@_/

; 4.
Along the Pacific coast of North America, ’
] . .- G Flane there are at Jeast seven snbspecies of '
Y ) beniiining IR Ensating eschscholtzii salzmanders, ATl In one of the steps of the carbon cycle,
! . TN X 'f /G of them desr:::udcd from a common 2 person exhales a molecale of carbon
h ] ancestral populzmop. As the species Gioxide (Coz) into the zbmosphere.
m csa]ubpogulahons adapted to Which of the following is most Hkely
. SrviTonments. " 1o happen pext to the atom of carbon in
?Vhlch of the following mmst have this molecule?
& increased a5 2 result of these adaptations?
WA A-——-th@numbcr—effhi-omo5umgs-in——-—---KJtM—b@—EgPQ—aﬁ‘vR@“J@mE—
. each salamander a plant.
. o . B, the size of each salamander in the B It may become part of a protein in
) At which labeled point i the nitrogen cycle & nitrogen convertad to 2 form that plants can use' total population an znimal.
:. ::umlauun . C. the biodiversity of the total salamander C, Tt may be consumed as a fossil fuel
c‘ . ath : . population is burped.
: nimug:;:;:: D. the mmmber of offspring produced by D. It may be decomposed into carbon
: = oR each salamander and oxygen by a bacteriom.
Essay T o
Question The diagram below shows a food web, 5
. . 7
&
&
[=H j=d [~ = = .w
b2
g =]
3 w
g o
e
-
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Members of this forest community get materisls they need to survive from the ecosystem. These
materials are conpstantly being recycled.

a. Explain the role of grass in this food web, and include in yoor response why it is at the bottom
of the weh.
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b. What s the role of the grasshopper in this food web?

c. Explain what would happen to the population of snakes if the rabbits were suddenly removed
from this ecosystem.
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d. Explain what would happen to the grasshopper population if the insect-eating birds were
suddenly removed from this ecosystem.



TOPIC 4: Cell Structure and Function

Orgzanelles V&S

i Organelle Function
Selective permeable; regulates what enfers and exits cells
Plasma Membrane P g
Nucleus Contains DNA; controls cell activities
Niucleolus Meakes ribosomes
Cyt Gpl asm Jellvlike substance that fills cell and supports organelles
Gﬁlgl Appara‘tus Receives proteins from ER; packages, modifies and ships proteins
Contains strong enzymes; digests cell wastes, invading bacteria
Lysosome and old, worn out organelles
Ribosome Makes proteins
V acu Ol e Stores water, food + wastes, plants have one large, central one
Made of cellulose in plants, provides support for cell
Cell Wall P
Site of photosynthesis, plant + algae cells only, coatains
Chloroplast
_ ' chlorophyll
Mito chondria Site of cellular respiration, makes ATP
Endoplasmic Tube like structure that transports proteins and material
Reticulum throughout cell
Microtubules + microfilaments that support cell and provide ceil
Cytoskeleton et
Centrioles Only in animal cells, move and soit chromosomes during mitosis
G H 35 Numerous short, hair-like microtubules; beat in oar-like fashion to
Cilium/ cilia provide cell locomotion in Protists (paramecium)
1 -2 long, whip-like microtubules that provide movement for
Flagellum/ flagella | - 2% = 2
Pseu dOpO d (ka fake foot) Projection o_f cell membrane and cytoplamsm, used by amoebas
for locomotion

Prokaryotic celis

Simple, small

BACTERIA

Some typical cells:

o

VS.

Eukaryotic cells

complex, large
everything else

Flagellum
Cell membrene

# Chioroplast

EVGELEN iy

The dizzram blow shows 2 paremedinm.

Wrochondrics




R RE R ASE R B BRI R

PASSIVE TRANSPORT VS. ACTIVE TRANSPORT

-No ATP (energy needed) - uses ATP

- HIGH to LOW concentration - LOW to HIGH concentration

- osmosis, diffusion + facilitated diffusion - Endocytosis + Exocytosis

Photosynthesis: - VS, Cellular Respiration;
{Chloroplast) {(Mitochondria)

CO; + H;O = CH06 + H0

Sunlight

CeH;,0 + H2O = CO, + HO

MIC QRAESTIONS _
: . - . Four stodents anizmpied to classify
The dizprarn below shows the struciure Which of the dizgrams below best 3. T p 1 The dizgram below Mllustrztes how plan
1of the bactesivm Escherichio coll, 2. |A° ‘b net evement of molecles prganisms inta the Plant and Anims] + root calls taks i minézal ot from e
keryoiz ) Tepresenty ; Eimgdoms. Their tlassificarioes are g a
pro - fu oemosis? shown'in the- table below. FUTTOUREIRE SOl :
; DNA Seil Koot Cell
Cell membrine \ N < Piaok Aoimals — P
- - Egiaryolie [~ ProkAryatic i o :
L. " . o ooo Stadent 1 e o ofneral _9%
o] . Mulgceliviar §  Unicelular tons -
so o o Stadeut 2
Calls bave Cells da ot
Stdeut 3 ccll wells | have ce)f walls
Studentq | Srowophic | Helzmtrophic
B. T G,k .., e}.a-‘.mgar by absorpton | by ingestion
Cedl walt Cytaplasi with ribosomes 0" 07k 8.,
Lo @0 Tt LW 3 . 5 . . emt .

A which of the following diséingulshes this SIS FalLR) T e ot A
bacterium from a eukaryotic organism? 70 g o e, these o King dnmu;gm' lsms :afli :mmtﬁnplasm
A. Toe bacterium is 2 upiceliular

Semipemesble o A Student
organism. et ! 1_ W!ﬁt:h of the following processes
B. Ribosomes are found in the 2. Student? it {usoated?
cytoplasm of the bacterinm. c L e C Sedent3 A, active wanspot,
C. Thebacterjum basboth 2 cell ! - D. Student 4 B. diffusion )
" la 3. e . -
membrendand a cell wall, __ S Q'OD// N C. osmosis
D, DNA in the bactarjum is always 5 6B . .
in contact with the £ytoplasm. D. passive filwaton
DS@‘-—'B.-"B..-JB Lot
e . c
e} o p P
- /Q L o 'f-
Lo a0 » T g
OPEN - RESPONSS
The box below shows a List of supplies thar are available in & laboratory.
»  four fasks with stoppers
«  Hoodlight '
»  Izp water
» praduated cylinders
»  sos!l aguarium plant
«  four small fish -
+  bromthymol biue (2 chemical indicator that changes color from blue to yeliow 25 the -
* level of carbon dioxides in a solution hercases) ¢ -

The class sets up an experiment with the four flasks as shown,

Flask 1 100 mL water, 1 mb bromthymol bhue, plant

Flask 2: 100 mL waiér, 1 mL bromthymol blue, 2 small fish

. Flask 3: 160 mLl waler, | mL bromthymel biue. 2 small fish. plant
Flask 4: 100 mL waler. | mL bromthymet blus

Flazk | Flask 2

All four Basks ars stoppered and placed ander the feodlight.

& What color would the solution in each Sask be after a few hours?

-

b Explain how the processes that have ceenrred in each Aask resch in the observed color
of the bromthymo] blue solutions,
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5, CELLULAR DIVISION

Cell Cycle: 1
A Interphase ¢

o Gy - rapid growth and metabolic activity
e S -growth and DNA synthesis
e (- growth and final preparations for division

B. Mitosis
C. Cytokinesis - division of the cytoplasm

At which mombersd point in the cell cycle
wilt'a cell contain the most DNA?

Al
B. 2

c. 3
D. 4

Mitosis vs. Melosis
. Mitosis produces two diploid cells, and occurs in body cells (ex. muscle, skin, efc.)
s Meiosis produces four haploid cells, and occurs in gametes or sex cells (ex. egg and
sperm) :

The diagrams below Masizate two different types of cell division.
Process & Process B

@

Pivision 1——-——l

O-g_ .
@
&

. Mffﬂs Ik MH—M{\S



The dizgram below shows 2 generalized o
8 cycle in sexnally reprodocing znimels, -

' A buman zygote, lie most other buman
,  ¢tlls, contains 46 chromosomes, How

-

5
&
&
2
=

What iz Process A in this cycle?

Al

B.
C.
D.

A many chromosomes doss a zyeote reco

ﬂ%o from the mother? e Tve
wn
e

AD
B3
C. 46

Meiosis

fertilization
mitosis
osmoss

replication

4.

The figure below represents 2 cell that it entering mitosis.

1 \
‘R

This cell has recently complettd the synthesis phase of the eell cycle and is in prophase of mitnsis.

2 What hzppened in this call duing the synthesis phase in preparation for division?
Explain the evidence for your answer,

b. In your Smdent Answer Booldet, draw the end products that wil) bt formed when this cell
completes mitosis.

¢. identify one functon of mitesis in 2 muldeclluler organism.



TOPIC 6: GENETICS

= Vocabulary, Phenotype, genotype, heterozygous, homozygous
o Punnett Sqguares
o Mendel’s Law of Segregation
»  Afleles for a trait are separated when gametes are formed
o Dominant vs. Recessive (A Monohybrid Cross)
P generation TT xtt :

Fy generation T T
Tt Tt
Tt Tt 4/4 Tall

F, generation Tt xTt

TT Tt
Tt " 3 Tall- 1 short

o Incomplete Dominance

= Red (RR) x White (11) = pink flowers

= Pink (Rr) x Pink (Rr) 2 1 Red (RR): 2 Pink (Rr) : 1 White (r1)
o Codominant Inheritance and Multiple Alleles

s Example: Blood Types (A, B, and O alleles)

= Alleles A and B are codominant

= AOxBO
A O PHENOTYPES
AB BO .
AO 00 1T"ABTAIB 10

o Polygenic Inheritance — two or more genes control a trait
= Examples: height, skin color, eye color
= Show a range of phenotype

o Sex-Linked Traits — some traits are carried on the X chromosome
= Females can be carriers (X°X?)
x  Males more likely to have these traits (X*Y)
= Examples: Colorblindness, Hemophilia

o Dihybrid Cross — Independent Assortment
& alleles for genes on nonhomologous chromosomes are inherited
independently (this creates variety in possible gametes formed)
= Example: RrGg can form 4 different gamete

® & ©® @

o Pedigrees — show history of how alleles have been inherited in a family

= females = males

. = femala with trait




Frizzle Fowl

Gepetic information for 2 breed of chicken is shown below.

Types of Chickens with Different Feathers
Genotype Phenotype
FF Normal (Normai feathers)
Ff Frizzle fow! (Curly feathers)
T Feather shedder [L.oses feathers easily}

Which of the following crosses of chickens will produce enty Frizzle fow} offspring?
A. Normal X Frizzle fowl

B. Frizzle fowl X Frizzle fowl
C. Normal X Feather shedder
D._Feather shedder X Feather shedder |

The picture below shows two dops and
. their puppiss.

Male

Female

The parent dogs are each hterozygous
for two traits; fur coler and white spotting.
Both parent dogs are solid black. Their
puppics, however, have four different -

_ phenotypes as listed below,

« solid black

« black with white spots
+ solid red

= red with while spots

Which of the following explains how
these partnt dogs can produce puppies
with these four phenotypes?

e

Chremesome #1

The diagram below shows the positions
of the gents for fiower colbr and sem
length in a pee plant. The chromosomes
represented balow will replicate before
meiosis. -

Oene for Rower ealor "

- Gene for siem length
Chramozome #4

For these two genes, what i the meximim
nurnber of different aliele combinations
tha! can be formed normally in gameres
produced from this eell?

A2

B. 4
C, 6
D. B

OFeN - REPWS

The drawing below shows

This pea plani was

Parcot plant”

O Yellow szeds
& Green seeds

6 ‘The pedigree below shows the inheritance
« of fungal resistance in hollies.

Not
resistant

Female O ®
Male . [] |

A dominant allele for a particular gene
" makes 2 holly bush resistant to a common
fungus. In the pedigree shown, two hollies

wert crossed apd seven planis were then
grown from the seeds produced.

Resistan?

What are the most likely genotypes
of these parent plants?

A RREXm
B. RRXRr
C. ReXrr
D. Rt X Rr

o pea phant with two different colors of sesds (peas).

erown Erom 2 yeliow seed, 2nd self-pollinated to prodoce thest seeds.

2 Whatis the ratio of the phenotypes of the se=ason this plam?

b. Based on the resulis shows above,

wheL is the genorype of the perent plant? Explzin your

ressoming and use & Punner square i your Spdent Answer Bookle: 16 SUPpO yout BRSWEL

, Lndicae the phepotypes of the possibie offspring.

kS

A rare inherited condition causes dwarfism
o And irnmunodeficicncies, Which of the

followipg is the most likely cavss of

this condition?

A. gn excess of ATP

. B. ebocterial discase '
C. & mmation in DNA
D.

a purasitic infection

The pedigree below shows the inheritance
* of polydactyly in a family, Polydactyly is

the trait of having more than §ive fingers
“-. o2 band

e B [
Ferale @& (O

Wity Withour
At

A The BEnes Tor these Uraieares
sex-linked.

B. The genes for these trails
mutate frequentdy. .

C. The pedes for these traits
assor indepeodendy. -

D. The genes for these taits are
on the same chremesome.

Bolydacnly-isz dominant wmit-Inthe
pedigree, Maria and her father have
potydactyly. What is the probability

that Maria’s child will have polydactyly?

A 0% -
B 25%
C 530%
D. }00%

rooroned
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Topic 7: Molecular Genetics {DNA)

. The structurs of DNA.
On the left is a two-dinensional
representation of the two comple-
mentary strands of DNA, showing
the AT and GC bese peirs. Note
that the orienftation of the two
strands is antiparallel, On the right
Is the double-helix model of DNA,
&s proppsed by Watson and Crick.
The hotjzontal “rangs” represent
the paired bases,

¢ Double helix NUCLEOTIDE Hydrogen B
s Copied by REPLICATION (2 identical copies are made) bonds  IWUCLEOTIDE

s Contains the code for amino acids that make up proteins
e Composed of hucleotides

o Sugar {deoxyribose)

o Nitrogen base {A, T, C, G)

o Phosphate group

s Single stranded, shorter than DNA (only one gene in length)

e Made by TRANSCRIPTION

e Made of ribose

¢ Contains Uinstead of T

e Three types:
o mRNA - messenger (holds the codons to code for sequence of amino acids)
o tRNA—transfer (brings in the correct amino acids to ribesome- has the anticodon)
o rRNA~ribosomal {with proteins makes up the ribosomes)

DNA == = =»=3 RNA =232 protein (a.k.a. polypeptide}
Transcription - Translation

Mutations: any change in the nucleotide sequence
¢ may be a point (substitution) — may or may not code for the wrong amino acid
e may be a frameshift (deletion or insertion) will cause all codons to be affected

*Mutations are passed on to the next generation only if they are found in gametes (egg or sperm celis).

Therefore, mutations occurring in somatic (body) cells do not affect the next generation.

Other mutations include the loss or addition of chromosomes:

This is typically the result of NONDISJUNCTION when the chromoesomes fail to separate properly
during meiosis. Examples of human disorders caused by nondisjunction:

Trisomy 21 (a.k.a. Down Syndrome)

Triplo X (XXX} '

Klinefelter's (XXY)

Turner's (X0) females with only one X chromosome




EXAMPLES OF MCAS QUESTIONS
MULTIPLE CHOICE

/s The mold Aspergillus flavus grows on
grain. A. flavus produces a toxin that binds
to DNA in the bodies of animals that eat
the grain. The binding of the toxin to
DNA blocks transcription, so it directly
interferes with the ability of an animal cell
to do which of the following?

A. transport glucose across the cell
membrane into the cytoplasm

B. produce ATP using energy released
from glucose and other nutrients

C. transfer proteins from the endoplasmic
reticulum to Golgi complexes!

D. send protein-building instructions
from the nucleus to the cytoplasm
and ribosornes :

&

~ Hemoglobin is a protein that carries
* oxygen in red blood cells. The hemoglobin

molecules produced by some people have
one specific amino acid that is different
from the amino acid at that position in
normal hemoglobin.

Which of the following is the most likely
cause of this amine acid variation?

A.

B.

OPEN RESPONSE

The chart below shows so;ne triplets from a DNA sequence (codons) and their corresponding

amino acids.

The hemoglobin gene contains
a mutation,

An error occurs during franscription

of the hemoglobin gene.

Enzymes replace the amino acid
once the hemoglobin is produced.

An additional amino acid is
mistakenly inserted into the
hemoglobin during translation.

DNA Codon Aminp Acid
AGA Arginine
AGG Arginine
AGC Serine
AGT Serine
GGA Glycine
GGT Glycine
GGC Glycine
GGG Glycine
TTG Leucine
TGG Tryptophan
TCG Serine
TCT Serine

A sequence of DNA in a gene reads GGT TCG AGA.

a. What is the sequence of amino acids that is produced when this gene is translated?

b. If the DNA is mutated to read GGT TGG AGC, what will the sequence of amino acids be?

c. Rewrite the original DNA sequence with a single mutation that would not change the sequence

of amino acids.

d. Explain how a mutation can change the DNA but not change the amino acid sequeﬁce_



g: EVOLUTION

Hvidence for evolution
-]

e

Fossi
Molecular — analyzing amino acids seguences and DNA
Vestigial struciures — any body structure thatis raduced in function in a fiving organism but
may have been used in an ancestor ex. Coccyx (Tailbone)
Homologous structures — a modified structure that is seen among different groups of
descendant (&Y. aveshon #2)
Comparative anatomy (ﬂ@ e 19.40 0n hatk)
Natural Selection

o Mechanism for change in populations that otcurs when organisms with favorable

vanations for a particular environment survive, reproduce, and pass these

variations on fo the next generation

NEE

Darwin proposed the idea of natural selection to explatn
how papulations of organisms evolve.

<) In nature, there is a tendency toward sverproduction
. . of afispring, Fishes, for exsmpie, l2y thousands, some-
: . :
Qy_arggrgﬁ_ﬂ.?ﬁf?fl, : times millions, of epgs.
=i SEplspdag -,

% 5 {}} i any population of prganisms, individuals will exhibit

y FE slight variagions. Fishes may ditfer slightly in colar, Bn
i yaﬁéﬁgqs'éﬁét B and tail size, and speed.
= e ApEons :

-@ individuats witk variafinns Frvorable for 2 particular
environment are more fkely t survive angd pess these
yariafions on i the pext generatipn than individuals
with less-tavorable variations, For example, & Fast fish
with = 5kin color that aliows it te blend in betler with
its surrorngings is mote Tikely to suniive to reproduc-
sive age than a stow fish with more vbvious coloring.

Gratually, offspring of survivors will make up 2 larger
propurtion.of the population. Bepending vpon
mental factors, alter many penerations, a population
may come 16 look entirely different

. 1. Pupulasion with veriery of 2 Predation of tndividuals with
inberited waits pantealer raix

3, Reproduction of srm-ivus.

‘Whick biological concept s lusuated?
A. polygenic traits

B. pamral selection

c. s::.-ﬁnkbd inheritance

D. silent mutations

r




The picmres below show DORS STLCTRIES 10 IRres Znumals.

- . Figurz 18.11

Comparative embryological stdies of veriebrates are psed ir indicate
thelr possible common ancesiry. The presence of gills and tsils in the
early stage of afl veriebrate embryos supports evidence from the fossii
record that aguatic, piil-breathing vertebrates preceded air-breatiing,
\erresirial species,

— Bird
Bar Wing Daolphin Fiipper Marmmal
The similarity in structure of the bones of these animals suggest; that
A. the size of these bones is the same.
B. these species shars common ancestors.
C. these specics developed at the same fime and location.
D. the chemical make-up of these animals is exactly the same,
The tharine iguanas of the Galipagos
;" Iskeods jfeed oo sezweed and alpae, BMardns o
5 : iguamzs hueve fzttened talls whils other -
+ . species of iguenzs that Hve intand on the
Iﬁa_iﬁ'ufsﬂhun ‘below represents a roesos mad o the Soath A
Fanne iguan o minkmd beve rounded tils
: Which of the following best explaing: -
g diferenes in 4mil shepe? | . .-

A. Flattened tails awe better for
. swimmning then rounded tails.
B. Flattzned tfls meve more sy oo
lznd than in the ooezm,
C. Flattened 20 =tz harder for
medztom h?gm@ﬁanmsmdzd!zi}s.
D. Flatizaed tzils release heat more
) ra.gidlyinﬂmowg’amonland_

-

There zre 13 species of Enches foond on the Galipagos Islads. These finches have a wide vadety
of food sources and beak shapes. There is one genetically similar species of foch found on the
o o < Seuth Arnerican meinland. This finch eats small seeds.

4 “ - gy ilostrations below show a South American finch and some of the species of inches fornd on
N ihe GelEpagos Islands. The map shows the relationship of the Galépages Islands to the west coast
of South America.
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Use the map 2nd the bird Mustrations to identify znd explain two ways that these finches proﬁdc
evidence that supports the theery of evolution.
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Topic Nine: Human Anatomy and Physiology

Homeostasks — the process of maintaining constant internal conditions
Examples of Homeostasis:
e Concentration of 0; and CO, levels
s pH of blood and other fluids
e concentration of nutrients and waste products
e concentration of salts and other electrolytes
e volume and pressure of cellular fluid +blood
The ultimate control of homeostasis is done by the nervous system.

e Most physiological systems use feedback to maintain the body’'s internal environment.

e Often this control is in the form of negative feedback loops. Heat control is maintained by the
integration of the skin {Integumentary}, muscular, nervous and circulatory system.

e Negative Feedback Control Mechanisms (most common) are called negative because the
information caused by the feedback causes the reverse response. Example: As blood glucose
levels rise above a specific level the pancreas releases insufin to Jower the levels (celis pick up
glucose or it is stored in the liver as glycogen). If glucose levels in the blood fall helow a specific
level the pancreas releases the hormone glucagon to cause the liver to break down glycogen
and release glucose.

s Positive Feedback Control is sometime used. The input of stimulus increases or accelerates
the response. Fxample: The hormone oxytocin is released during labor when the walls of the
uterus contract. Oxytocin causes an increase in frequency and strength of the uterine
contractions. This in turn causes further production of oxytocin.

e Multicellutar organisms have a series of organs and organ systems that function in homeaostasis.
Changes in the external environment can trigger changes in the internal environmentas a
response.

Organ Systems

Muscular System
e Allows movement and locomation
s Three kinds of muscie cells

o Skeletal

o Cardiac

o smooth
Skeletal System

‘e  Provides support and protection
e A place for muscles to attach
e Tendons
Ligaments
Red + white blood cells made in marrow of long banes
Stores minerals (calcium)

?




The Digestive System _

=» Digests and absorbs food ﬂnto nutrient molecules by chemical and mechanical breakdown;
eliminates solid wastes into the environment. Digestion breaks food particles into small enough
molecules {monomers) that can pass into the biood stream {capillaries}). Absorption of food occurs in

the small intestines.

Know where what gets digested and by what enz*;/mes:
Mouth = carbohydrates=> salivary amylase

Stomach =» proteins = pepsin
Small Intestines = lipids = lipase

<> polypeptides = trypsin and chymotrypsin (pancreas)

=» carbohydrates =» pancreatic amylase

Large Intestine = no digestion only absorbs watert Bacteria make vitamins (D)} solid wastes like

cellulose pass through undigested.

Mouth = esophagus=» stomach=» small intestine=»large intestine = rectum=>anus

Peristalsis = rhythmic contractions of smooth muscle that moves food through digestive system

. TEETH

The bodly cannot use food in the form it ordinarily
comes in because the pleces are too large and
sormne foods, such as fats, are not water soluble and
therefore cannot be absorbed into'the bloodstream
or pass into the tissue cells. The chemical complex-
ity of most ibods is also more than the body can
handle. The role of the digestive system is to
reduce large and complex foods io the water
soluble substances the cells can use. The process
is boih physical —as when the teeth chew meat in-
to tiny bits—and chemical— as when the enzy
ptyalin helps to change starches into smaller e
Pounds. The timing of the digestive system is very
important: food must move slowly enough so that
all the necessary changes can occur and absorp-
tion cap take place, bui fast enough io prevent
harmful decomposition.

jhere are two paris to the digestive system. The
alimentary canal is a tube about nine meters long
running from the mouth to the anus and includes
the throal, esophagus, stomach, and the smaff and
large intestines.

SALIVARY GLANDS ___

. TONGUE
. EPIGLOTTIS
ESOPHAGUS

TRACHEA
STOMAGH
SPLEEN

LIVER

- DIAPHRAGM
GALLBLADDER

PANCREAS

. SMALL INTESTINE ___

APPENDIX ____ p

. LARGE INTESTINE _

RECTUM



Circulatory System
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Supplies 0, and nutrients to every cell in the body and removes wastes and CO;
Blood contains:

plasma {liguid)

o red (RBCs — hemoglobin {contains iron)carry O, + CO;

o  white — fight disease, engulf bacteria

o Platelets — help clot blood and form scabs

8]
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Antibodies from the immune system
Hormones from the endocrine system

o Wastes products — to be filtered by liver and kidneys
Arteries carry blood away from the heart
Veins carry blood to the heart
Capillaries connect arteries and veins + are the site of exchange of nutrients and wastes
Two circuits

o Systemic — to body + back to heart

o Pulmonary —to lungs + back to heart
Pathway of blood throughout body

o 0, poor enters right side of heart (atrium + ventricle)
Pumped to lungs
Diffusion of CO, for O, occurs at junction of alveoli and capillaries
O, rich biood returns to left side of heart (atrium + ventricle)
Blood pumped to body (aorta =¥ ateries=> arterioles =¥ capilaries)
0, and nutrients exchanged at cells
Wastes and CO2 picked up by capillaries

o Capillaries =¥ venules =»veins *¥vena cava =9 heart
wastes are removed as blood circulation passes the kidneys (nitrogenous wastes) and liver
{toxins)

o0 0 0 0 0

Excretory System

(The kidneys=» ureter=»bladder=» urethra}

regulates the volume of body fluids (removes excess water)

regulates blood pressure

regulates the concentrations of ions (Cl-, K+, Na+, Ca+}and electrolytes

maintains calcium levels

e maintains blood pH level (~7.2)

e Stimulate red bone marrow to make blood cells

e eliminates nitrogenous wastes {products of metabolism of proteins)
o urea, ammonia, drugs and toxic substances

e wastes are removed as urine

e Nephron = functioning unit of the kidney

e & B

1. ARTERIAL GCIRGULATION
2. VENOUS GIRCULATION



Respiratory System

s moves O, from external environment to internal {lungs)for COz
e maintains blood pH level

. @ Nose + mouth %pharyngéIarynx-)trachea'#bronchié bronchioles=»alveoli=® capilaries

nose

pharynx
larynx

S T

trachea
L lung
alveoli”

.cn.mrhs»s\a».-*

Nervous System — control ali other systems
=> coordinates and controls all actions of all internal organs and body systems. Memory,

learning, and conscious thought are a few functions of the nervous system. Maintaining autonomic

functions like heartbeat, breathing, control of involuntary muscles are also carried out by the nervous

system.
e Central Nervous System
o Brain
o Spinal Cord

e Peripheral Nervous System
o Sensory neurons — send signal to brain
o Motor neurons — send signal to muscies or organs
e Main component = heuron = nerve cel!
s Electrical signal pathway {dendrite=> cell body < axon »terminal buds =»neurotransmitters =
synapse=another neuron, muscle cell or gland)




