DNA Replication Project

* Goal: Studénts will learn about the complex story of DNA Replication through 3 learning activities:
1) Simulate the replication of one DNA “gene” on paper
2) Simulate the replication of one. DNA “geng” using color-coded “pop—lt’ beads
3) Narrate the detailed story of one DNA “gene” rephcatmg by creatmg ] bonklet

Introductmn. The accurate rephcatmn of DNA is 4 critical life process. All eukaryotxc orgamsms copy their geretic “blieprint”

durmg the Synthesis phase of Interphase during the cellcycle, This productlon of two identical sets of DNA molecules is esseritial for

cellg undergoing growth, the-repair of injured tissue, replacing old cells, or in the preparation of reproductive cells sach as sperm and

w1 gggy: The-activities of: thls pro_;ect will help you better appteciate and understand this fascinating, yet complex microscopic drama of
life. : ‘

Pirections:

N Part 1z Slmulate replicatlon o paper
a. Fill in the DNA gene diagram with the following 24-lettter gene code: GATTACAGATTACAGATTACAGAT
b. Draw pactures of DNA replication as Mr. Roberts guides you play by play on the overhead

e Part2: Slmulate replication usmg coler-ceded beads
a Build a model of the 24~1ettﬁr gene usmg the coIor—coded beads accordmg to the followmg key

*‘Whlte = deoxyrlbose anid rtbose (as needed for pnmers) Green = guanme
Red . = DNA phosphaté group Blue = cytosine
| ‘Black ="RNA phosphate group (for primer) Yellow: = adenine
§ Pink: m'acil (for pr;imer} _ Orange = thv.mine

b 'Create the'6 enzyme “characters" involved in’ the DNA replication. story % color, label, a.nd cut out each ‘paper
C charactxar” or use plctures from chpart or the Tniterniet to Tepresent the following 6 enzymes

. DNA Helicase 'DNA Ligase
DNA Polymerase 1 DNA Repair Erizyme
DNA Po}ymerase II RNA Primase

c. -Slmulate eachof the 11 scenes of DNA replication (see the pla,y by play below) using your-bead medei Be sure to place
all the enzyme “characters” in their proper locations in each scene. After Mr. Roberts has venﬁed the accuracy of each

scene;sy ou may proceed to mode] the next scene.

11 SCENES OF DNA REPLICATION

segad

IDNA gene overview. 2 comphmemaxy strands of 24 letters cach spiraled in a helix shape ' '
2 DNA Helicuse enzyinies bind 1 the DNA gene in the:middle and begin {0 vunwind and unzip the DNA strands crcaung ik ongm site for replication,
RNA. Primase enzymes insert 2RNA Primers {2 nucleotides.of NT)-which “Gump stari”™ the top & botfom LEADING strands; ™
2 DNA Polymerase | enzyimes each begm to build 4 leadirig strand i & différent directions by adding 4 new comphmentary '.DNA nucleotides in 5°>3"
direction beginnirig at the RNA primer’s free 3’ end.
As PoEymerase Tadds 2 mopre NT to the leading strands, Primase beging (dircetly across) building 1% RNA Primers (2 N’I‘) 1o, bcgm LAGGING strands.
While Pclymerase V'adds 4 more NT to finish the LEADING strand, 2-new Polymerdse 1 enzyines add 4 NT.(5°>37) t0 the LAGGING strand
(forming the 1" Okazaki fragment) anid then “bump” into previously built LEADING stradd primers. Primase is, dlso busy bmldmg the 2 LAGGING
stramd primer (2 NT) starting from the end-of the parent DNA, strand,

e - LEADING strand polymerase Lenzymes. disappear.out of view g3 the LAGGING Polymerase 1 “leapfrogs™ to 1hc 2‘“’ pr:mer a:ﬂd then builds the

L 2™ Oazaki fragments (add 4 NT) until bumpmg intorihe 1% Okeazaki Tragmient primers,

o g ‘Pn!ymcrase M enzymes replace the RINA: primers with DNA nucleotides {but cannot link new DNA to “nexghbor” 1

9+ Lipaselinksall the DNA fragmiens into 2 continuous chmns

<A Repain Enzyme proofredds dowii thi nitregen bases and repaies mistakes or mutations in the code o

11 Fidal Overview-of sema«conservanve replication: 2 identical genes (each % old and ¥ new DNA) T e
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s Part3: Ci‘eaiiié a onlﬁl‘ét to narrate the DNA replication story .“9’-'5%653001;1& Directions Page







