Nam\\ v\ %K"j\ TestReview Sheet

ANSWER ON A SEPARATE PIECE OF PAPER:

Cell Cycle

1) What is the longest stage in a cells life? T +e (pNAS €

2) During what stage of the cell cycle does the genetic information in a cell doubie? $prose

3) During what stage(s) of the cell cycle does a cell only have one copy of its genetic OF (e pidse
information/ (51 of Trverpinos e L abter Oy olines s ;

4) When does protein synthesis occur in the cell? &1 phase of Tntorghoone

5) When does nuclear division in the celloccur? ¢4 v ¢vos s OL e ioais

6) When does the cytoplasm of the cell divide? C"i oLiles c

DN

A

7) What does DNA stand for? <leox mh@(\uc g VO GReadn
8) What is DNA’s primary function? m Cansad Genetic 1 €O e OOy

10)
11)
12)
13)
14)

15)

16)
17)
18)
19)

20)
21)

22)
23)
24)
25)
26)
27)
28)

29)
30)

9) What is the function of proteins? 7~ ¢ cnnil ‘éj(:ux\f e ei,?\\?h_@gs WO OF OO Clﬁm

What are the repeating subunits calledthat make up DNA? .\ ¢ ciicbes
Name the 3 parts of a DNA nucleotide. 2UG0Y + DOesd vyt « vy, VoS e
Sketch and label a DNA nuclectide. \C:‘w‘ - A}

Name the 4 nitrogen bases on DNA. }\dfmanz’ {m&m(\g Oy esine STy vive
Who is responsible for determining the structure of the DNA moteéule & in what

year was this done? WO o + CRuce \@SH0's

The model of DNA is knownasa_ CouUu i e Ne Ly because itis

composed of two __ Dl (¢ chains wrapped around each other.

What makes up the sides of a DNA molecule? SuO Gy & prmosOnOEd.
What makes up the "steps” of a DNA molecule? Murraoevy Hhalen

How can you identify each of the parts that make up a Nucleotide of DNA?
What type of bonds holds the DNA bases together? Are they strong or weak

bonds? Nycvoaen Donds (vueal)

What makes up the "backbone” of the DNA molecule? S wig * o) h@%pﬁ&m
On DNA, a “‘)L AYANNG base will always pair with a

base.

Name the complementary base pairs on DNA. A= { Cr_ =C
Why must DNA be able to make copies of itself? 7=y ¢ o\ Repit Coon
Define DNA replication.tine process i vomich tine. Coll treatos o duplicata

- What is the first step that must occur in DNA replication? (€ DA

What acts as the template in DNA replication? ¢\ S et & Unuiunds DA
What is a replication fork? wiww telicage 1y =< DN (Oarent DAY
What enzymes help separate the 2 strands of nucleotides on DNA? What bonds

do they break? N\ oA cang . AL Glad CPOAL Mmoqw onakn

What is the function of DNA polymerases? O G
WU O 8D ‘are joined to replicating strands of DNA by

I Clay oy bonds.,

31)

2)
33)

e
Y If the ‘sequence of nucleotides on the original DNA strand was A-G~-G~-C-T -
A, what would be the nucleotide sequence on the complementary strand of DNA?

each

5

Does replication of DNA begin at one end and proceed to the other? Explain.
When replication is complete, how do the 2 new DNA molecules compare to
other & the original DNA molecule? - S et CoN$ ) eoniude
’)n a\f“\)\! ““TC"C GIWAT

ke oAt dan j'f/Jn/f }' '&\{m.\_ f :ﬂ'
(AL Uo, HB D L4 L Iyww U[\)H‘JC



34) Is DNA replicated (copied) before or after cell division? he H}’Lﬂ-@—
35) Sketch & label DNA replication. '
36) What is a mutation? (GndOnn ChGnGe w DA
37) Name several things that can cause DNA mutations.
Cana - Chenuials s expesuae W
38) What sugar is found on RNA? R _
39) What base is missing on RNA, & what other base replaces it? Th\"t PALE. = Ogﬁ(;{_
40) Uracil will pair with what other on DNA?
41) Is RNA double or single stranded? 3 12%; Lo
Protein Synthesis
42) Name the 3 types of RNA., TNRNA , CRIVA TR
43) Which type of RNA copies DNA’s instructions in the nucleus? Q2 (/A
44) What does tRNA transport? Oynye GQWOS Y SNt codent
45) Define transcription. {y\G 4 MRNA Hoe DNA
46) In what part of a cell are proteins made? R\ bose ares v CY op \ainn
47) What is RNA polymerase & tell its function. (rMicaae. s MRINA Cermzyme)
48) As RNA polymerase moves along the DNA template strand, what is being
added? RWN& NULQEOTAES .
49) What bases pair with each other during transcription? A=, (j“[ C
50) What are the products of transcription called? {(\\R \] (& s\{g X
51) Which RNA molecules are involved in the synthesis {making) of a protein? ¢ %@\“?‘
52) What happens to the newly made mRNA molecule following transcription in the
nucleus? 10 U2 s o Cgo 1o Juboionmen
53) What signals translation to stop? “ome Codoon
54) What makes up proteins, what are the subunits called? Con o Odon
55) How many different kinds of amino acids make up proteins? 2_, _
56) What is the genetic code & why is it important? Cannildn paotoins 1 G L TN
57) What is a codon & what does each codon code for? COMN e possed ol
58) How many codons exist? ;4 5 & 2 NUCIeotides 6n MRIVA
59) ' USE A CODON CHART: Name the amino acid coded for by each of these codons:
' a. UUA = B en Clouds
b. AUU > d T
c. UGU —> S e |
60) What codon starts protein synth}sis? Meron VN
61) What codons stop protein synthasis? N g
62) Proteins are synthesized (made)iat what organelle in the cytosol? RAavosonal,
63) Define translation & tell how it starts. @ oA = Y AOHEN
64) USE A CODON CHART: What would the translation of these mRNA transcripts
produce? 5
a. UAA CAA GGA GCAUCC Y é

b. UGA CCC GAU UUC AGC



Name '
. DNA Activity

Date
Block

Introduction

DNA is built from building blocks called Nuelootidan

blocks has 3 parts:
6)) pﬁf‘@wvm

(2) 7 Cand Mﬁm

3) ‘\Eﬁ%ﬁ%gm Ranos (A ﬁiijﬁ;(—z}

. Each of these building

(There are 4 kinds of bases each symbolized by a letter: fﬁ% -

Figl.

Deoxyribonualeie fid (D &) Muchantides

| S

Miriain vl

i rendooes ThRnine s GRS

Fig2. DNA Cutouts =




A. Make The Chain

1. Color in the various parts of the DNA cutouts. Color the phosphates - green; the 5-carbon
sugars - blue; and the nitrogenous bases each a different color: adenine - red: thymine -
orange; guanine - yellow; cytosine - purple. | |

2. Cut out the DNA pieces and use the DNA cutouts to make a strand (chain) of 9
nucleotides in this order:
adenine, adenine, guanine,|cytosine, cytosine, adenine,|thymine, rhymme guanine

3. Place the nucleotides in the middle of a piece of blank paper. The end of the DNA
backbone that begins with a deoxyribose is the 5’ end of that DNA strand. Draw a line that
connects the phosphate to the deoxyribose sugar of the next nucleotide, as shown in Figl.

B. Make the Complementary Strand to make this a double stranded DNA

1. DNA is composed of not 1 but 2 strands side-by-side. Each nitrogen base on one strand of
the DNA bonds to a m’rr‘ogen ase on the other strand.

The _¥0N mi%ﬁ (38, AOGT B between the Nitrogen Bases hold the

j
2 strands TogeTher’

2. Construct the complementary strand by correctly pairing up nitrogen bases to your original
9-nucleotide strand.
Draw a picture of what this looks like in the space provided:




Questions: DNA Structure and FuncD

1. Write out the full name for DNA. C £ @w U e SV fﬁ%ﬁ’ 500k

2. What is a gene? ~ ”
G Cene. & %@Qf‘mwﬁg e:f}@ A Hodk Cachon #@Q O Panchi e

Tp)[,@%@m S BOrnde  Caous

NUCleus

4. DNA canbe found in what two organelles')

s .
5. What two scientists established the structure of DNA? N&’%ﬁm ¥ Qm %

6. What is the shape of DNA? v e .

7. What are the sides of the DNA iadder made of’> %u gm T PhesEheds

8. What are the "rungs" of the DNA ladder made of? ¢ W@%W DG oes

9. What sugar is found in DNA? Qﬁ.@%ﬁi\ﬁ nloins InRNA? _ R i e

10. How do the bases bond together? H\fd&” e trocds

11. DNA is made of repeating units caliled: }\iu 31 a Ve WA

12. In DNA, Adenine pairs with “’@’M DAUNLG and Cytosine pairs with
(tanins




Cell Cycle and DNA Replication ___——==

Cell Cycle:

ihferphééé: generally lasts at least 12 fo 24 hatirs ih mammalian tissue: During this period; the cell is constantly
synthesizing RNA, producing protein and growing in size. By studying molecular events in cells, scientists have
determined that interphase can be divided into 4 steps: Gap 0 (60), Gap 1 (61), S (synthesis) phase, Gap 2 (62).

Gap O (60): There are times when a cell will leave the cycle and quit
dividing. This may be a temporary resting pericd or more permanent.
An example of the latter is a cell that has reached an end stage of
development and will no longer divide {e.g. neuron).

Gap 1 (61): Cells increase in size in Gap 1, produce RNA and

synthesize protein. An imporfant cell eycle control mechanism

activated during this period (61 Checkpoint) ensures that everything
is ready for DNA synthesis. (Click on the Checkpoints animation,

" above.)

5 Phase: To produce two similar daughter cells, the complete DNA
instructions in the cell must be duplicated. DNA replication occurs
during this S (synthesis) phase.

Gap 2 (62): During the gap between DNA synthesis and mitosis, the
cell will continue to grow and produce new proteins. At the end of
this gap is another control checkpoint (62 Checkpoint) to determine if
the cell can now proceed to enter M (mitosis) and divide.

Mitosis or M Phase: Cell growth and protfein production stop at this stage in the cell cycle. All of the cell's
energy is focused on the complex and orderly division into two similar daughter cells. Mitosis is much shorter
than interphase, lasting perhaps only one Yo Two hours.

Cells are the simplest units of life capable of independent existence and reproduction. Cells have the
ability to make nearly identical copies of themselves by the process of cell division, a process which is
essential for the continuation of life. There are a variety of reasons that might cause a cell to divide:

- Multicellular organisms grow in size and complexity by making more cells.
-Old and damaged cells are continuously replaced by the division of cells.
- Single-celled organisms such as bacteria divide to make new, independent organisms.

Tn order for the cell fo produce an exact copy the parent cell must ensure that each new daughter cell
receives a complete copy of its hereditary information (DNA).



DNA Replication Activity
C. DNA Replication

Using the nucleotide "cards" construct.a model of DNA with a backbone strand that has the
following code: T, A, 6, T C,C, 6,6, ATC
Draw a picture of the double stranded DNA in the space provided:
3TA S
JAT
j6ec
TA
C &
C G
G
G L
AT
TA
65 C (G Al
What you have above are the two “original strands” of DNAI

1. Before g cell divides, the DNA must be replicated (copied). This happens during
Sphagse of \edeaning of the Cell Cycle.

2. DNA is able to unzip into it's 2 complementary strands by se arating down the middle,
breaking the bonds between A and "1 and between ¢ and (Pj . Now there are 2 separate
strands.

3. New nucleotides (with bases) enter between the 2 strands and bind to the separated
original strands using “complementary base pairing” (ie. A-T, C-6),

#HELICASE
5. Now add new nucleotides to each original strand (making sure to add’in The 5' - 3'
direction).

4. Unzip the two original DNA strands. What enzyme is responsible for‘iﬂnzippin the DNA?

Create a diagram that demonstrates how the two original strands are used to create two new
complimentary strands: .

! = , | !

1T AIS TA \THA TQ
&C B CAOR A P
Lo C Thi e

5. How %ﬁi%‘:’ar‘e the 2 DNA molecules? CG C.C

H\e\{ eOCh Nave an o\d anad A new gare of DVA

P \ - e A e
(semi conseryatioe



Questions on DNA Replica’ri>

1. The duplication (replication) of DNA begins with the \lmuwk\(\(f\ of the double

> The enzyme 01 1CA QL. is responsible for "unzipping” the DNA Relix =

3. DNA replication is said to be Se A CoNeN MO A because each
strand acts as a femplate to construct the other half of the molecule.

4. The enzyme DL NolLLNQAAQL  joins The nucleotide building blocks
together. ' ) . .y

5 The direction of the base pairing starts is always from the 7.0 o the 3 end of
the DNA molecule.

D. The Genetic Code
1. The genetic code is like words 3-letters long (ie. CAT, DOG, BOX). In DNA, the
letters are nucleotides. So a code in DNA might read: ACC, TCG, CGA. Each 3~
nucleotide code word is called a “codon”.

2. How many codons does the 1st original strand of your DNA molecule have? 3

3 List the codons of your 1st original strand: ARGy CCHh T
4, b‘*se»«yeﬂf-x»te%:rw{pgf&%%}m#@x&nswe%#hesew

a) A codon actually codes for one particular (two word name) @i‘fm‘ff“%ﬁ“ i
b) Many Cuindind (el dn join together fo produce a
ned o nda Ao (which make up most of the structure of cells
R
and tisBues and act as enzymes and hormones).
c) What is a gene? A€ TG d}}, A thet Cades b‘ﬂ W&L&w“"’ Jrr‘m
d) A genetic mutation may occur if a mistake occurs int Hag D W&t‘cﬁw’\
Vocabulary: qﬂﬁw}a
Anabolic- &1 Phase- Prokaryotic cells-
—Binary fission- G2 Phase- S Phase-
Catabolic- Helicase- Somatic cell-
Cellular Respiration- - Interphase-
Chromosome- Ligase-
DNA Polymerase - Mitosis-
DNA Replication- Origin of replication-

Enzyme- Photosynthesis-




