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3. Cells get bigger by making organic compounds like Q\O*QL’\S >
4. The process of protein synthesis is comprised of +rw\scr; h{ 10~ and ‘t oS \Cf\*|m
5. During “rt \/\ECF\P‘\ VO , the genetic code is copied from
DNA : to RN A
6. Because DNA can’t leave the _ N\ Cleus , the message is carried out to
the _C1boSomes by mRNA
7. Once the message from DNA is copied, the [A4) QN A leaves the nucleus
and travels to a Cibose e inthe

cyloplas m

8. A sequence of 3 bases on DNA or mRNA is called a(n) _C. o den ,but3

bases on a tRNA molecule are called a(n) _anticodo n

9. Codons match with —r==B=tad i licedony  and ‘\QN A

transfersthe _ Gnni—g C\L\L\ to a ribosome.
10. _ Aenino  acids are linked by l{)qph(\i& bonds

bonds to form DfO’\Qkf\‘;

11. Another name for protein synthesis is __+onsled oA

12. The sequence of r\d!cq»‘\o\;‘} bﬁ"ﬁ‘s on

DA carries the genetic code.

E. Transcription and Translation:

Use the codon chart below to transcribe and translate the following DNA sequence.

DNA STRAND - TA(:‘GGdCATﬁTCbATfWG{AGqATc
1LmRNA __AUGCCGGUA AAG Cun AAC U (G UAG
2.aminoacids: _Met Peo Nal Lys ley 2 Asp i QS‘DIO

Adapted from Ms. Ottolini — Osbourn Park High School — 2014]
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3. This protein is made of _" amino acids. (give the number of amino acids)

Adapted from Ms. Ottolini — Osbourn Park High School — 2014
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F. DNA Technology

Vocabulary: DNA sequence, genes, profiling, identical, fraternal, collaborative, same
1. DNA p.{ﬁ!. ki g H e ?:Q.'n&\v:)is used to identity crime suspects (such as murder and rape).

2. Using electrophoresis, scientists can determine an individual’s DNA fingerprint.

No 2 people have the __ SON¢ profile, except for __{ denli cal twins.

3. Human Genome Project wasa _(C © \ \C«‘OO!‘(\-\NL effort because 13 countries worked on it.

4. The objective of the Human Genome Project was to understand the Dan r)\"({\)(f\LL

5. Scientists wanted to determine the sequence of bases to find the %Q;‘\{ﬁ &
responsible for diseases.

6. Look at the electrophoresis sample below. Who is the father of the child? A (‘\(\ ri_

baby  mom dad1 dad2

VI. Genetics

A. Genetics Basics

Vocabulary: phenotype, gene, heredity, genetics, genome, recessive,
dominant, Gregor Mendel, trait, genotype, alleles, homozygous, heterozygous

1. _Nedero 1\('(.‘»‘\‘0 us - two different alleles, a hybrid (Tt)

2._Heced: \\4‘ - is the passing of characteristics from parent to offspring

3. Genct P - is the type of genes or alleles present in an organism’s genome
4. DO o~y .r\n(\"‘ - form of gene that always shows even in the presence of recessive
allele.

5. Ge'\c R - all of the genes in an organism

6. f\\ ledes - are different forms of the same gene (ex: tall vs. short)

Adapted from Ms. Ottolini — Osbourn Park High School — 2014‘
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1 Homom‘qcv% - two alleles of the same form that make up a genotype, pure
breed (TT or tt)
8. G(\‘i’.(‘}()f’ Maf\(\z,,\ is the Father of Modern Genetics
9. QQ CeS5ivEe : - form of a gene only expressed in a homozygous state
10._Jroul - is an inherited characteristic
11. pr\tf\ujl va';D‘”é - is an organism’s physical appearance
12 GQ/R’,*‘\L"\ - is the study of heredity
13. G’Q”\L - is a segment of DNA located on a chromosome &

B. Mendelian Genetics

Vocabulary: monohybrid, dihybrid, independent assortment, genotypic,
phenotypic, segregation, Punnett square, P, F1, F2, incomplete dominance,
codominance, sex-linked traits

pu ata M1, SQuq e - table used to diagram the probability of getting certain genotypes

1.

2.A r\'\(;‘f\olf\vlbrié cross constitutes a study of only one trait

3.A d i\r’\\a‘hn‘(& cross constitutes a study of two traits at a time

4. The first generation of a cross is P or parental generation

5. The offspring of the p generation is the F1 generation

6. The offspring of the Fvi generation is the F2 generation

7. The Law of §'\(k()‘b'\(‘3€/i\ o.s\br\.r'vi\ states that each gene is inherited separately from others

if they are on different chromosomes

8. The Law of_Secy(e {\F\‘iV\ states the 2 alleles for each trait separate as gametes form
9, Iﬂ(cr'\p\dg df‘m ~X&_ is blending of traits; red flowers + white flowers = pink
10.Co -~ 6omi ~aONQ - both alleles are expressed equally, as in blood typing (A+B = AB)
11. <ﬁy\ \l('\kE(\) - controlled by genes on sex chromosomes; colorblindness,
hemophilia G G g
12. A d \\f\\ql bn A cross of 2 heterozygotes produces offspring with a @@
phenot MOIC ratio of 9:3:3:1. 9 @m
13. A_mQne \/w‘br\. A cross of 2 heterozygotes produces offspring with a

p\’\l."\okﬂp} (- ratio of 3:1, but a (é("\@!j(}{ d ratio of 1:2:1.

Adapted from Ms. Ottolini — Osbourn Park High School - 2014§
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14. Parents have genotypes: tall (TT) x dwarf (tt) pea plants. Calculate the genotype ratio and phenotype
: Yo

ratio. Show Punnett Square to support your answer. 40 1

[

+(T+ [Tt

tTt T4

15. Parents have genotypes for Hemophilia: XMX" x th. Calculate the genotype ratio and phenotype

ratio. Show Punnett Square to support your answer.
)(\\ Xh
LTI e
[ ™
I Yy

16. A person with I"1® is crossed with a person who is 11", What are the genotypic and phenotypic ratios of the
offspring? Show Punnett Square to support your answer.

)i\ ‘!"5

A J
'\ '—’\[f\ IA['} II
WM

17. A person with type A blood is crossed with a person with type B blood. They have offspring with type O

blood. What are the genotypes of the parents? Show Punnett Square to support your answer.

1 21%y i
|ﬂ lAlfb ¥
LN

C. Mutations® there are 2 major types ‘gene’ and ‘chromosomal’

1. Gene Mutations
Vocabulary: gene, point, frame shift, mutagens, UV light, chemicals

a. A {,:\)Q/\Q mutation is a change in one or more nucleotide bases of DNA.
N

b. Mutations are caused by _mulagee like _ UV ligh or C‘NU’*‘\'\(C\\S

c.& ‘OO\ rx\ mutation is when 1 nucleotide base in DNA is changed.

Adapted from Ms. Ottolini — Osbourn Park High School — Zolﬂ
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d A f((\r«uﬁ\'\\{;\ mutation occurs if 1 or more nucleotides in DNA are added or

deleted; this causes the codon sequence to be shifted.
~ if the original DNA is ATAACGCCTATT...
~ then the number of codons is L(

~ then the mRNA sequence would be _(JAUU G CGGAUAA

~ if the original DNA were replicated and the ‘G’ was deleted...
~ then the DNA sequence would be AT{\ACQQT ATT
~ then the number of codons would be 3 )

~ then the mRNA sequence would be _ UAUUGG G AUAA

~ if the original DNA is replicated and ‘C’ was added to the beginning...
~ then the DNA sequence would be_ CATAACC CTATT
~ then the number of codons would be Lf

~ then the mRNA sequence would be (~U AU UGCGEAUAD

2. Chromosomal Mutations
Vocabulary : duplication, inversion, translocation, nondisjunction, polyploidy, haploid, triploid,
diploid, chromosomal
a.A_c\ro Nsp,w\\ mutation occurs if there is a change in the number or structure

of a single chromosome or whole sets of chromosomes

b!\ar\d ‘5‘}/"(‘“0" - occurs when chromosomes don’t separate during meiosis

c jg‘ ms\g cq\{; Jay - chromosome pieces are moved onto another chromosome

d. 1W R e - a segment of chromosome is inserted in reverse order

e. (\\)P\}((\\‘\o/\ - a segment of a chromosome is repeated

£, pc,\q‘ p\c { (\\l‘ - whole extra sets of chromosomes in the same cell

g. In plants and animals, sex cells are V\O\‘plpj which means that they have
half the number of chromosomes that a body cell has

h. é ‘Ip\o'\x - a cell with 2 sets of chromosomes (1 from mother; 1 from father)
i. '\ P p\()\ Q - a cell with 3 sets of chromosomes

Adapted from Ms. Ottolini — Osbourn Park High School — 2014§
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E. Cellular Organelles

Arirmal Cell,

——

Nucleys

11

Plant Cell

CELLWALL M
T cell membrane —__] w "

CEMTRIOLE
CHLOROPLAST—}
T iibosomes ——
endo plasrmic re ticulurm
- nudear mem hrane —

T nudeus
™~ nudeolus ——]
= dhromasame — |
vacuole
—- Golgi apparatus
cytoplasm

%
e
%

flagelum =
{present in many arnmm
c2lls and plantreproductve cels)

- command center of the cell; DNA in the form of chromosomes is here

. Nocleolus

. @\\)0 So MeS

: QibGSO’"‘(\

¢ Efv;’olplqsr'ﬁ( rebeulutransport system of the cell

Gcigl L)C"J\’l

‘ l\%SOSN'\eS
_Macuole

O N O U B~ W N R

- midochondna

o

10. M *o CL\OI\A 1O -the powerhouse of the cell

- small organelle in the nucleus that makes ribosomes.
- small spheres made of rRNA in the nucleus, cytoplasm, and on the ER

- the site of protein synthesis in prokaryotes and eukaryotes

- collects, packages, and distributes proteins
- contains digestive enzymes to break down old cell parts
- storage tank of the cell

- organelle that conducts ‘respiration’ for the cell

1.Chlocoplast

- organelle that conducts ‘photosynthesis’ for plant cells

12. Centr oles

- assists in cell division in animal cells only

- the medium in which organelles float inside a cell

13. Sqtoplasm
14._Cell yall

- made of cellulose (plants) or chitin (fungi); outer boundary of some cells

15. Cell rembyane

16. M {achondria,

17. 1bose mg

- the outer layer or boundary of an animal cell
- would be quite numerous in a heart muscle cell because it is very active
- would be numerous in a cell that produces large quantities of melanin

Adapted from Ms. Ottolini — Osbourn Park High School — 2014t
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F. The Fluid Mosaic Model and Movement through the Cell

Membrane

Vocabulary: diffusion, proteins, cell membrane, active transport, endocytosis, exocytosis, phospholipids
energy, low, high, carbohydrates, water, facilitated diffusion, pinocytosis, osmosis, phagocytosis

10.
11.
12.

(©w. Ammstrong 2001

carrier protein  glycoprotein

-«— carbohydrate
antenna

000
000 .
DR phospholipid
bilayer
protein layer
pore (channel) (inside cell)
The cell membrane is composed of hos DrdS
pf“o"ilmﬂ , and Combo"\\qd rades
The Fluid Mosaic Model describes the Cell membrang .
Bi UQ‘US on , Or passive transport, doesn’t require ef\v“}:' :
. Passive transport, or diffusion, moves molecules move from areas of "\\ to

\ Qv concentration.

F(‘\C Iy ll“ q* QA - diffusion using carrier proteins to help molecules across
the membrane.

O SMO Q\\jj is a type of diffusion involving ONLY the movement of water
molecules.

Look at the picture below. Because large molecules are too big to diffuse through the membrane

water molecules have to move to equalize the pressure. Thisis called _ (3SMOS51S

. The movement that requires energy moves molecules from \0 W to

\r\((s\f\. concentrations.
Membrane folding is a type of (J\(Sh\/t ‘\'FO\r\Spor‘\' that requires €N

Membrane folding that involves taking in solid particles is called P\"\O\(}b Cﬂ“\o‘h‘i

Membrane folding that engulfs small amount of liquids is called D\ N0 C\(“\(\‘S\‘;
Membrane folding that removes particles from the cell is called _ € X0 C\\“\O%& 5

Adapted from Ms. Ottolini - Osbourn Park High School - 2014f
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13. Our cells are made of 95% _\.J O\“U\ , therefore 95% of your body is made of
walye
14. Pro" NS are too large to diffuse through the membrane and are

transported by carrier (‘)501'1;05

V. Cell Division

A. Mitosis

Vocabulary: nucleus, replicated, interphase, prophase, metaphase, anaphase, telophase, cytokinesis,
centromere, sister chromatid, chromatin, centrioles, spindle fibers, plate, furrow

1. A chromosome is made of two identical parts called _Si51e.— c\r\rorvvd.é‘g I

2. The parts of a chromosome are held together bya _ Cenico e e

3. Only animal cells have _Celrioles to help with chromosome movement.

4. During_onaphade sister chromatids are separated at the _Ce~lrom, ~ and
are pulled to opposite ends of the cell.

5.DNAis PLP\\ Q(da(\, during p’\\{(‘p\m so each cell will have the

same information.

. Chromosomes line up along the equator of the cell in -’V\:L'\r«‘phc\sc;

. Loose or uncoiled chromosomes are actually DNA in the form of hroenati n

. During _Gwnaphase spindle fibers shorten which pulls chromosomes to the poles.

O 0 N O

. After the nucleus divides, C\\‘\o K\r\(si 5 , or division of the cytoplasm, occurs.

10. In plant cells only, a cell D\o\‘\ (4 forms during Q\ﬁo kﬂ ARNS

11. In animal cells only, a cet_c\eavea . Surce forms during cytokinesis

12, Spir\(\ LL 'Rb&! 5 are attached to chromosomes at the centromere

13, p{‘(‘. Q\’\(\&_ - chromatin condenses and becomes visible chromosomes

14. The picture to the right is an onion cell going through _ vy bosis

35 Dh_()\f\c'\SL - nuclear membrane begins to disappear
16. C\“\nk} AL - two daughter cells are formed
1/ L\:\\O\(} S - nuclear membrane begins to form around each set of

chromosomes

Adapted from Ms. Ottolini — Osbourn Park High School — ZOIAH
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B. Meiosis.

Vocabulary: gametes, 1, the same, 46, 23, eggs, sperm, homologous, diploid, half, 2, haploid, prophase

1. Meiosis is a type of cell division that

makes sex cells or

Gometes
9
2. The two types of sex cells are
e(‘ﬁg and
SEvrm

3. Mitosis consists of ___|
division(s), while meiosis consists of
; division(s).
4. Mitosis makes cells with
Fhre Same

number of chromosomes as the

parent cell, but meiosis produces cells
with_nal ' the number of

chromosomes as the parent cell.

5. A human'’s body cells have L\ G chromosomes; sex cells or gametes have &3 .

14

Meiosis N Parent cell
[ \

2 daughter

celis
Y

Cheomosomes Cell nucieus
from parents. ~

» Duning mewsis, chromosomes.
from both pasents are copred
and paired 1o exchange portions.
of DNA

Chromasomes.
repicate

Marching
chromosomes
pair up

» This creates o mix of new penetic o
material n apring s it o
naterial im the offspring s cells. e

Nucleus divides inta

Chromosome pairs divide
aughter nucie:

Chramosomes divide;
davghter nuclel have
single chromosomes
and a new mix of
genetic matenal
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6. For every chromosome your mother gave you, there is a homelo Qov S chromosome from your
father with information regarding the same trait(s).
7. When a cell has a full complement of homologs from each parent, the cell is said to be
dipaid
8. Sex cells have only ONE set of chromosomes, they are called hﬂ@‘gﬂ (\ )

s

9.( ) chromosomes exchange information during Pro phase which adds to diversity.

(Lrv‘is-{r%) ov u\)

C. Other types of division and Asexual Reproduction in Orgdnisms

Vocabulary: binary fission, budding, mitosis, sporulation, vegetative propagation, regeneration

1 RQ,(:\]Q{\L’Q"\\Q/\ _ - repairing severed appendage (starfish or lizard tail)
2.\ €y etative pco pfa%o\ﬂuw\ - growing new roots for a plant from plant clippings

3 5 pao [aRY} i("\‘} Ve - new mold growing where spores have fallen, also occurs in ferns
4. l,}){nc\ -"\’ {-. $SI1ONL - only occurs in prokaryotes

5 n) \)éé [Tal-\ - occurs in yeast and hydra when a tiny bud sprouts from a parent
6 Mitosis - occurs in single celled eukaryotes like paramecium,

splitting the nucleus _ ——Plasmamembrane

Dt
5

mMRNA

Polypeptide 5?3"4“““

D. Making a Protein

Vocabulary: translation, diffusion, transcription, proteins, mRNA, amino acid(s), DNA, grow, peptide, tRNA,
codon, nitrogenous bases, cytoplasm, ribosome, nucleus, anticodons

1. After a new cell is formed it must get bigger or C}ro W

2. The three things that effect a cells’ size are 014 4usion ; DNA and

S.A. to velume ratio.
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