Exam Review



Levels of classification (kingdom system of
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Match each characteristic to the correct kingdom.

Domain Bacteria Archaea

Kingdom

Example

Cell type

Cell walls

Number
of cells

Nutrition




Prokaryotes; characteristics of bacteria (shapes,

structure)

Cell wall

Plasma membrane

Cytoplasm

Flagella
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Coccus Bacillus Spirillum
Diplo- Strepto-
Staphylo-




BACTERIA SHAPES

SPHERES (COCCI) XODS (BAC SPIRALS

Streptococci
Q& (Streptococcus
@ G -
Diplococci Chain of bacilli (Vibr‘,.gz;'z; i)
(Streptococcus (Bacillus anthracis)

pneumoniae) Tetrad

Spirilla
(Helicobacter pylori)
Flagellate rods
(Salmonella typhi) N -
Staphylococci Sarcina Spore-former
(Staphylococcus (Sarcina (Clostridium Spirochaetes

aureus) ventriculi) botulinum) (Treponema pallidum)



reproduction

o : Plasmid

© : Ribosome
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What is
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process
called?

Sex pilus 1 pm



aerobe/anaerobe
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(a) Obligate (b) Obligate (c) Facultative
aerobes anaerobes anaerobes
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Viruses (characteristics of viruses, infection of host, viral

life cycles)

bacteriophage

host
bacterial cell

Q

Viral Structure

Capsid (protein sheath) Envelope

protein

Human

Bacteriophage Tobacco

mosaic virus  immunodeficiency
(TMV) virus (HIV)
phage DNA . _
capsud bacteriophage
host DNA
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Attachment Penetration @ Biosynthesis Maturation Lysis

The phage The viral DNA Phage DNA New phage The cell lyses,
attaches to enters the replicates and particles are releasing the
the surface host cell. phage proteins assembled. newly made
of the host. are made. phages.



Lytic Cycle Lyggenic Cycle

Lysogenic
CyCle mm—

Replication

Release

Assembiy

Sowurce: Adapied from Lysogenic Cycle, Discovery Health



Gymnosperms Ferns

Angiosperms

Ancestr d plant

Green alga ancestor 2



Present Day Phyla

Porlfcra

Platyhclmln’ch Mo“usca & Arthropoda Chordata

230 ' aXy
Cnidaria Nematoda Annelida Echinodermata

Pseudocoelom

No body cavity eqmentation
Segmentation
Protosomes Peyterdstomes
COELOM FR. OELOM FR.
CELL MASSES DIGESTIVE TUBE
Radia Coelom
symmetry

Bilateral symmetry
True Tissue

Ancestral Protists

Phylogenetic Tree of KINGPOM ANIMALIA




Interpret a cladogram.
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Rodents

Ray-finhed
Sharks fish Amphibians  Primates & rabbits Crocodiles Birds

Hair Eggs with shell:

Amnictic egg
Four limbs

Bony skeleton

Vertebrae



Dichotomous keys

f oy

Spider key

ball-like flower bluabell
narrow laaf <
trumpetlike flower wild daffodil
plants <
top petal overhangs lower petal ..o dead nettle
broad leaf

heart-shaped leaf _......_ lasser celandine

top petal doas not
overhang lowar petal
club-shaped leaf ......... primrose

‘Go to’ instructions

1. narrow leaf ... goto2 3. top petal overhangs lower petal ........ dead nettie
broad leaf top petal doas not overhang
lower patal goto4d

2. bell-like flower ._......... bluabell
trumpetlike flower .._.. wild daffodil 4. heart-shaped leaf ..o - lesser celanding
club-shapad leaf .o primrose




DNA: structure

:> nucleotide

OH

phosphate

nitrogenous base

(a) Key features of (b) Partial chemical structure
DNA structure



Cell division: stages of mitosis (including diagrams)

Interphase G2

Interphase G1
GO - Cell
specialization;
nomore” _

Interphase S

divisions =
I <

LAY (M

MITOSIS

Anaphase

Telé)hh;se



stages of meiosis (including diagrams)

Meiosis |

Meiosis 11
A

& — =8 —)
Spermatocyte %
(diploid)

(a) Gamete formation in the male

Oocyte

(diploid)
(b) Gamete formation in the female
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Polar bodies
(haploid)
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Egg cell
(haploid)



Compare mitosis and meiosis

Purpose

Where does it occur?

Process begins with what
type of cell?

Process begins with
haploid or diploid cells?

Process ends with what
type of cell?

Process ends with haploid
or diploid cells?




Chromosomes (homologous pairs, sex chromosome, autosome,
chromatids, alleles, loci, dominant, recessive)

MU

(723 e g4

DNA Structure

Nucleosome

DNA
13 14 15 16 17 18
‘ 4 j< 24 )) ) (
19 20 21 22 X v
Eell autosomes sex chromosomes
/ U.S. National Library of Medicine
/
{
y Nucleotide
' base pairs:
Nucleus o B Guanine
> :
e = "/ [ Cytosine
Adenine

I Thymine



Mendel’s Laws

Law of Segregation (Monohybrid 3:1)

e allele pairs separate or segregate
during gamete formation, and randomly unite
at fertilization

Law of Independent Assortment (Dihybrid 9:3:3:1)

* the alleles of two (or more) different genes get
sorted into gametes independently of one
another.



solving genetics problems (dominant, recessive, codominant,
homozygous, heterozygous, phenotype, genotype)

True
— U,
g g
e G cq [ &g
Pod |
G
Gg Gg

Identify dominant and recessive alleles.
Identify phenotypes and genotypes of offspring.



What kind of inheritance?

Incomplete dominance
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Father (unaffected)

What kind of inheritance?

Codominance & Multiple alleles

fod &

Mother (carrier)
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X-linked
recessive



Punnett Square of Dihybrid Cross
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Gametes from RrYy parent

Gametes from RrYy parent
RY Ry Y ry

RRYY RRYy ReYY RrYy >

RRYy RrYy

RrYY RrYy Y Yy

Fq cross: RrYy x ReYy

4 % {1 - round yellow

RYy Yy — Q round green
) ~ wrinkled yellow
A 0 wrinkled green




Practice

A man has hemophilia (an X-linked recessive disorder). What is
the chance he will have a child with the disease?

White rabbits crossed with black rabbits produce grey rabbits.
What colour rabbits are produced when two grey rabbits mate?

A man with type A blood (heterozygous) has a child with a woman
with type B blood (heterozygous). What is the chance they will
have a child with a blood type different from either parent?

Green and smooth pea seeds are dominant over yellow and
wrinkled seeds. A yellow, wrinkled seeded plant is crossed with a
dihybrid. What is the probability that the offspring will have
yvellow and wrinkled seeds?

A woman with Huntington’s disease (an autosomal dominant
disorder) has a child. What is the probability that her child will
develop Huntington’s?



What type of inheritance is shown?

‘ Affected female

W ‘Carrier' female

Normal female G
. Affected male
Normal male

Q
ocom é

X-linked recessive




What type of inheritance is shown?

| ® OB
1 2 3 4
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1 2 3 4 5 6 7
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1 2 3 5 6 7 8 9 10
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Autosomal recessive



Darwin; definition of evolution

* Evolution is change in
the heritable characteristics
of biological populations over
successive generations.

* Natural selection is the process

i whereby organisms better adapted to
their environment tend to survive and
produce more offspring.




Evidence for evolution

Do§  Sheep Horse
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Example: cytochrome c

ATTCATCCCGTGCGCTACCCGGATGCAGTACGTAGCGTAGCGTAGTGTG HUMAN
ATTCTTCCGGTGCGCTACCCGGAAGCAGTTCCAAGCCTAGCGCAGTGT- CHICKEN
ATTGATCCCGTGCGCTACCCGGATGCAGTACGTAGCTTAGCGTAGTGTG MOUSE
ATTGAACCCGTGCGCTACTCGGATGCAGTACGTAGCGTACCGTACTGAG HORSE

v &y the&iopq
cythera
plesseni ILIAN
burchelli
bl 3 Cule ALANDS
amaryllis SN i o (T



Interpret a graph of a type of selection.

e

Original population

Frequency of
individuals

o '-,.a-.':'f..;-. { ;
ot W K |
- . - - - - -
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Original Evolved Phenotypes (fur color)

population population / l

(a) Directional selection (b)! Disruptive selection (c) Stabilizing selection

Copyright @ Paarson Education, Inc., publishing as Banjaenin Cummngs



Evolution terms (homologous structure, vestigial structure)

Humerus

Radius

Ulna

Phalanges — 44§

Human
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External surface Skeletal structure
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founder effect, sexual selection, gene flow, genetic
drift, bottleneck effect, convergent/divergent evolution

Founder Effect
7

”

© o

Original Bottlenecking Surviving
population ' event ~ population




Population 1 Geographic barrier Population 2

O Allele
‘ ‘ . variant 2 ‘ ‘ ‘
o ®
©
‘ ‘.—— Allele

variant 1

Westerp deer Mountain range Eastern' deer Gene Flow
population - P A % population
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Convergent

Evolution

The akiapola’au
forages for insects,
often under bark

The iiwi
feeds on nectar
from ohia flowers

The "Apapane
feeds oninsects
and ohia nectar

The Maui parrotbill
tears back bark in
search of beetles

The Nihoa finch
uses its heavy bill

The original species, to crush seeds

now extinct,

Divergent
. probably ate
EVOIUtlon insects and nectar

The Amakihi
is a nectar-feeder,
like the iiwi




Match the description to
the correct reproductive
isolating mechanism.

Q

@

™ Individuals of
j different species

PREZYGOTIC BARRIERS

Habitat isolation: populations live in
different habitats and do not meet

Behavioral isolation: little or no sexual
attraction between males and females

Temporal isolation: mating or flowering
occurs at different seasons or times of day

Mechanical isolation: structural
differences in genitalia or flowers prevent
copulation or pollen transfer

Gametic isolation: female and male
gametes fail to attract each other or
are inviable

Fertilization

@
@

@

POSTZYGOTIC BARRIERS

Reduced hybrid viability: hybrid
zygotes fail to develop or fail to reach
sexual maturity

Reduced hybrid fertility: hybrids fail to
produce functional gametes

Hybrid breakdown: offspring of hybrids
have reduced viability or fertility

OC) OO Viable, fertile

offspring
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Plants: plant tissues

Vascular
Tissue

(Epidermis

source;byjus.com

Sections Through (a) Stem Apex and (b) Root tip Showing
Meristematic Tissue




characteristics of roots, stems, leaves




monocots vs. dicots

Seed

Root

Vascular

Leaf

Monocot

&=
s

One cotyledon | Fibrous roots Scattered Parallel veins | Multiples of 3
Dicot *
Two cotyledon | Tap roots Ringed Net-like veins 4dord




water and food transport in plants

Some water is
used for
photosynthesis
and some
evaporates from
the leaves

The transpiration stream
pulls water up the stem

Water
enters the
root hairs
Yy osmosis

XYLEM

PHLOEM

SOURCE
(leaf cell)

> Sieve-tube elements

Companion

cell (root cell)




parts of a germinating seed

Radicle




tropisms

phototropism o

molecules

gravitropism

thigmotropis




Digestive system: function of digestive system; path of
food; production and function of enzymes

Salivary glands Tongue
Epiglottis
- Esophagus
Liver
Stomach
Gallbladder
- Pancreas

Small intestine

Large intestine
(colon)

Cecum

2 Rectum
Appendix

Anus



Circulatory system: components of blood and their
functions, blood types, blood vessels, blood pressure

Red blood Platelets  White blood
cells cell

-

4

e

from heart to heart

capillaries
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Respiratory Volumes and Capacities

Lung volume in milliliters (mL)

6,000
5,000
4,000

3,000

s

—
°
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reserve Vital capacity

""""" I nnii
— Inspiratory Inspiratory

—Tidal
volume Functional

g e e ey Seyp s i residual —-ff------------
Residual Expiratory capacity

. volume capacity
— .,U 2 B N Totallung
,/_@mgw____ TRy ity

volume reserve volume l,
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Respiratory system: terms for breathing volumes

\\\.
Sinuses f “

i\

b
Pharynx “ Bronchiole
Trachea ———— -
Bronchial

tube |
‘l

|




