AP Biology

Insta-Review

Big Idea 3: Information
Storage & Transmission

Tiffany Jones

@apbiopenguins

4.1 Cell Communication

Cell-to-Cell Contact

Cell communication where two
cells are in direct contact with
one another

Example: Helper T cell binds to
antigen presenting cell

Target

Signaling
cell f cell

Autocrine Signaling
*  Signaling to the same cell
¢ Example: Apoptosis

Paracrine Signaling Endocrine Signaling

* Long distance sighaling
through bloodstream

¢ Example: Insulin released by
pancreas and binds to body

Signaling molecule released cells for glucose uptake

into extracellular fluid and
binds to nearby cell
Example: Growth Factor  cell
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. Nitrogenous Base  Purine: Fyrimidine:
*  Monomer: Nucleotide «  Double Rin s Single Fin
* PBond: Fhosphodiester linkage . ARG ? . Ug-r ’
{between phosphate and hydroxyl) o
= Directionality: 5 = 3 antiparallel Fentose Sugar
L] »
1.0: Nucleic Acids
Base Falring Hbonds DNA i RNA
AT DNA RMNA
Can Nitrogenous Bases ATCG AUC G
_ Sugar Deoxyribose |  Ribose
5 TR o Strandedness "double” "single”
-
Exyrricn
.—"Hz
WH""
Hugcm“-(””i" i
4.214.5 Signal T ducti
214.5 Signhal Transduction
Reception

Ligand (signaling molecule) binds to receptor

Causes confirmational shape change
Ex: G protein coupled receptor

Steroid Hormone

Release: Simple Diffusion
Receptor: Intracellular
Example: Testosterone, Estrogen

FProtein Hormone

Release: Exooytosis
Receptor: Extracellular
Example: Insulin

Response
cell growth

secretion of molecules
dene expression
apoptosis

M-nn

o
1

ﬁ:?l‘“:

Transduction
Signaling cascades relay signals from receptors to cell
targets, often amplifying the incoming signals

Fhosphorylation Cascade

Frotein Rinase
Fhasphorylate relay molecules
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Secondary Messengers

C32+
cAMP



BRELETAL PaSCLE HEART MUSGCLE

acthylchatune: acthylehatne:

a

==

@@

prowehian oF
wuncin cavirreedioem

4.4 Changes in Signal Trans. Pathway

Chemicals that interfere with any
component of the signaling pathway may
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Mutations in any domain of the receptor
protein or in any component of the
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The cell grows through all the different phases of interphase
Duplication of cell Replication of Synthesis of
organelles genetic material and proteins and RNA
Synthesis of centrosomes Makes organelles il
proteins, RNA, and Reorganizes cellular
building blocks Interp hase contents SYNHSSS
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Prophase | Metaphase | Anaphase |
Chromatin condenses HOMOLOGOUS CHEOMOSOMES HOMOLOGOUS
Sister chromatids/ align on the metaphase plate CHEOMOSOMES separate
homeslogous chromosomes align INDEFENDENT ASSOETMENT to opposite poles
CROSSING OVER

Telophase |

5.5 Mendelian Genetics

Complete Dominance
Homozygous dominant and

Mendel's laws of segregation and independent
assortment can be applied to genes on

RELEVANT EQUATION
Laws of Probability—

, ) If A and B are mutually exclusive, then:
Nuclear envelope forms heterozygous look the same different chromosomes PlA or B)=P(A)+P(B)
around the HAFLOID A F = Y e Y T If A and B are independent, then:
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5.4/5.5 Non-/Mendelian Genetics
Autosomal Inheritance O
Allele is located on an autosoms

(hon-sex chromosorme)
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Sex-Linked —
Allele is located on a
sex chromosome

Maternal Inheritance [ Autosomal Eecessive ]

Allele is located onthe DNA . . y
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Linked Genes 6
Genes located on the same
chromosome closely together
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[ Autosomal Dominant ] [ Maternal Inheritance ]

Geneticinformation (DNA/RNA) is
Prokaryote passed to subsequent generations
* Single DNA molecule .
* Circular DNA molecule BOTH has plasmids .
* Nointrons (small extra-chromosomal,double
stranded, circular DNA)

©.1:DNA & RNA Structure

DNA vs, RNA

Eukaryote
Multiple DNA molecules
Linear DNA molecules
Introns

Base Pairing H bonds DNA RNA
A&T/U 2 Nitrogenous ATCG | AUCG
C&G = Bases
Sugar Deoxyribose | Ribose
Strandedness “double” “single” @j




©.2 Replication

Location PROKARYOTE o
*  Eukaryotes: nucleus EIRARTIE Replication Fork
* Prokaryotes: nucleoid ¥ DNAsynthesized
Structure Faer, ¥  |agping strand replication
*  Eukaryotes: multiple linear E_%f‘pr,_m ©: 2,
*  Prokaryotes: single circular ks DN p W o
Important Enzymes mﬁ“}“ms‘ E”M
*  Helicase unwinds the DNA strands ~ Meie w,n 4
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*  Topolsomerase relaxes supercoiling in maprw umg_.\ maroyEEASE
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*  Primase synthesizes the RNA primer - i p. &
(DNA polymerase requires RNA

the lagging strand. -Eead 5'to 5 Dirsr:tiapalit:.{
* Ligase joins the fragments on the - Synthesize 5'to & -Eead 3 1:0 5 ‘ |
lagging strand. (Remember ANTIPARALLEL) - Synthesize 5 to 3

primers to initiate DNA synthesis).
DNA polymerase synthesizes new

strands of DNA continuously on the Q@ \
leading strand and discontinuously on

Eeminders about DNA:

*  DNAmade up of:

- nitrogenous base (A, T, C.G)
- pentose sugar (deoxyribose)
- phesphate group

Furine (A/G) have a double ring
structure

Pyrimidine (C/T) have a single
ring structure

Base Fair Rules

- A& Twith 2 Hbonds

- C & G with 3 H bonds
Sidedness

- 5 end: phosphate

- B end: hydroxyl group

+  Directionality

Location i

©.5 Transcription and RNA Processing

ortant Enzyme & Components

= Eukaryotes: ”UC|€U‘5‘_ = RNA polymerase synthesizes mRNA molecules in the 5
*  Prokaryotes: nucleoid (cytosol) to 3 direction by reading the template DNA strand in the
Eetinders about ENA: 3 to 5 direction.
* DNAmade up of: *  FPromoter: site where RNA polymerase binds to start
- nitrogenous base (A, U, C. G) transcription
- pentose sugar (ribose) * Transcription Factors: activators/inhibitors to turn
- phosphate group on/off gene expression

Furine (A/G) have a double ring structure
Pyrimidine (C/U) have a single ring structure
Base Fair Eules

- A B T(DNA)URNA) with 2 H bonds

- C & Gwith 3 H bonds

Sidedness

- 5'end: phosphate

- 3’ end: hydraxyl group

Template Strand
[nencoding strand,
minus strand, or
antisense strand)

©.5 Transcription and RNA Processing

5 Guanine Cap Foly-A Tail

*  Signals the "start” of the mENA * Inhibits degradation from
transcript for ribosome to bind hydralytic enzymes in

= Facilitates export from nucleus cytosol

Splicing
*  Removal of introns from
pre-mRNA transcript

Large Subunit
(binds tRNA)
-

(binds mENA) RNA

Ribosome
(rRNA)
mn'aﬁﬁ

Location

* Eukaryotes: cytosol/rough ER
* Prokaryotes: cytosol

Steps of Translation

* Initiation: start codon (AUG)

* Elongation: base pair between tRNA/MRNA with amino acid added
* Termination: stop codon (UAG, UAA, UGA)




©.5 Regulation of Gene Expression

Eegulatory sequences Epigenstic changes can affect gene The phenotype is determined by
are stretches of DNA expression through reversible combination of genes expressed
that interact with modifications of DNA or histones and the levels of expression—
requlatory proteins to = Methylation (DNA): inhibit ¢ cell differentiation
control transcription *  Acetylation (histong): activate * induction of transcription factors

during development.

Repressible Operon OPBI"OH Inducible Operon

> I Example: Lac Operon

Example: Trp Operon ) , synthesizes enzymes

synithesizes tryptophan Gene Regulation found in prokaryotes to break down lactose
Starts: ON Promoter Starts: OFF

Repressor: INACTIVE Site when ENA polymerase binds

) Operator
Iftrpis present. ..
PEp Site when repressor binds

Repressor: ACTIVE

flactose is present. ..

Trp binds to repressor to ACTIVATE lactose binds teo repressor to INACTIVATE
Repressor binds to operator to turn Cenes Repressor ne longer binds to operator to
the gperon OFF DNA turn the gperon ON

©.7 Mutations

Point Mutations
Mutation at one nucleotide base pair
Sllent
no change in
aming acid (AA) Frameshift
Missense insertion/deletion of 1 or 2
change from one AA ruclectide base pairs
to another AA shifts the reading frame for
Nonsense codons
change from AA
to STOF codon
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Chromosomal Mutations
Rearrangement of chromosome parts
or changes in chromosome numbers

Egarrangemert
Insertion
Delation

Duplication
Inversion
Translocation

Changes in Chromesomes Number
MNondisjunction
Faolyploidy
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Gel Electrophoresis Polymerase Chain
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©.5 BioTechnology
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&.1 Responses to Environment

Communication

Signaling allows for changes in behaviors of
organisms to allow for differential
reproductive success

Types of Communication:
* Visual
¢ Auditory
¢ Electrical
*  Chemical

* Indicate Dominance
* Foraging (Finding Food)
* Establish Territory
* Ensure Reproductive Success

Altruistic Behaviors

Reduces individual fitness but increases
inclusive fitness.

Intersexual Selection

Reproductive behaviors to attract a mate
Individuals of one sex choose members of
the opposite sex

Examples
* Blue Footed Booby — mating dance

(visual)
* Frogs - croaking (auditory)
* Pheromones — (chemical)

Intrasexual Selection

Reproductive behaviors to indicate
dominance and compete for access to
mates

Examples
¢ Deer: antler size
* Horned Beetles: strength and
size of "horn”
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