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Chapter 12 DNA Page 339
‘Ee Sn.of the a f )'ﬂ) ~ century, scientists begé.n.to wonder about what makes up 9&?65

° F’;‘I‘ | ‘ﬂ: i f’h was one of the first scientist to investigate, his main goal was to figure out how
bocterige  make people  H51CK .

e He injected his two strains of bacteria into mice.
Mouse A= gotthe % strain disease causing bacteria and it r,ue(}_,
Mouse B=got the R _strain of harmless bacteria and it wed
Mouse C=gotthe & strain that was hepd -Kiijed andit i yed
Mouse D= got a mix of heat-killed % _strain and live _B_strainbacteriaand it ;25

e So how could this be? The 2 bacteria must have _mjxed ajﬁ retic cantent

Name;

e This is called —{Tan“ Starmadion : because one type of bacteria had been changed

permanently into another disease causing bacteria

AVERY repeated Griffith’s experiment _
e Heprovedthat DAS A is the cause of ‘i’]"aﬂ‘s{armuﬁ ¢r)  and that it transmits

acnehe information from one generation to the next
o/
?)O&"&' 1Onane : a virus that infects bacteria
Hershey & Chase’s experiment proved A Very's results that  DA/A was the
E\Jorwh‘a material found in QJ&n&S of < living organisms
Purpose of DNA , _
1) Must be capable of Stonng genetic information
2) Must be able to be Copied’
3) Must be able to AYOnSmit  genetic information
, ~DNA Structure~
Full name: C“CUIL\W tbonueiere DL A .
Shape: Acuhid. h&{l\}c which resembles a ,‘-’;P; ol STOUrCosse.
Base unit:  nulectide. _
phosphate Consists of 3 structures 1) hose —

3) Phc»‘j}?htde, O

base

There are 4 types of bases
n _ Adenind or__ A
2) __ Thymine oo T
. 3) G‘Luw,:\«b oo &
deoxyribose sugar
y g 5 _ Cytsine oo C
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The bases are held together with H\/ M aa.¢) bonds
' J




Chargaff’s Observations '
He analyzed amounts of bases in Vanous SD(,’{A es
e He found that Euinine equaled  CyiTes m &,
oAdenine equaled  Thymine .
e This became known as Chuvragu s RPule
e Bases when bonded are Ceo (n;i_x cimentaiy to each other
e This is often called ﬁg;,'g ’l;p(_‘f_,"_'[" ,1,} i rules
X-ray Diffraction
. oselind. Fraplelin  used this technique to help discover the shape of DNA
e What was the name of the final picture that found it called?
Phate 5 A
e This proved that DNA isa loirble heli £ which is like a twisted
loader shape that is formed by 2 strands of
Nticotides twisted around each other '
DNA is the Cjﬂ'lf:ﬁt; material of ALl organisms

Watson and Crick
e These men are credited from history in determining the structure of DANRA

¢ They found that the outside strands are of alternating Sugoas and___ hes ;,VMT!.‘.
@ Adenine bonds to —Thq N by 2 hydrogen bonds
° Fuaning bonds to ng icsine by 3 hydrogen bonds
. Aprh po auel strands: the 2 strands of DNA run in opposite directions
Prokaryotes Bacterial chromosomes have a single ‘

point of origin.

e DNA is held in the C,Lrh;ma-sm

e Made in aring g«aﬂ*"'ﬂﬁ% %om DNA

New DNA
K 1

Eukaryotes ”"W; > ;-* ;

e DNAisheldinthe N\LCdeLS ? n,,,..mio,,

e DNAisorganizedin _ CJaromese mes ?er:,?alc::iin bath direcsions

e The DNA is wrapped around Nistenes ndl e s and coils

co\ls into _ nNueledSeimes
il
Section 2 — Replication of DNA Page 351~
DNA replicates by making a strand that is Com .Df'f’/m.&l\j&ﬂf\ to each Oriaj n_pJ,,], strand following all
——Fese- E%&Hﬂ%— ; rales A A =

When does DNA replication occur? 5 QIY.LSL’, of infeq % hese

How is DNA Replicated {copied)?
This takes place in 3 stages
o __ nlanding
o 2)__ basepui (00
o 3) x(/ anmﬂ\




DNA REPLICATION  emicomareative

daughler
oﬁn

molecules

+

x

yLwLnu(; Vain"nej jo} n iynq

UNWINDING Stage
. DN A helicase (an enzyme) unwinds and unzips the Aoirple  helix
o The h\_iﬁ.fmeh bonds are broken between the hnses
e This o }-)-e,ﬁi; upthe DANA to start being copied
BASE-PAIRING Stage
. DNEFY  pelymerase (an enzyme) joins individual  Nueleatides to its
e on the new strand

e It connects only to its _ Compiement
o A bondsto 5 :
o G bonds to &

e This allows id enticai copies of the original doupie strand to be produced
G Stage _
» The DNA Sirand is_ Piclt back together
¢ Eukaryotes have many ariaiwns of replicationona _ ChrewmcScime.  and will replicate in
beih directions until the entire chromosome is copied
e Prokaryotes have \ origin of Yepircanon but will replicate in bshn
directions until each Cintemesoime.  is completely replicated
) el (61 01V ) are placed on the ends of the C/}’l remasemeS . Thisis a difficult

place for ‘({’,{‘91 QN to occur so these “caps™ are needed to hold the DNA in place

Structure of DNA:




Chapter 13— RNA & Protein Synthesis  Pg 360

‘entral Dogma

j)MH codes for QNﬁ which guides p\’d"‘[@iﬁ 55]’1"“1&‘515
DNRt > RNH > prsteins

Protein synthesis (or the making of proteins) occurs in Pf LL living organisms
3%l Adenine
. ~RNA~ Y4 Guanine
Full name: (ihonudeie acd _ _—
Shape: sinale heur (strand) €d Ureci
Base unit: hiuciestide (] Cviosine
Consists of 3 structures  [1D0Se sSus0r
bouse J P= phosphate
phesphate Qo R= Ribose
There are 4 types of bases Lrogd | ( L;ﬂf
Guenine (&)
Gyfeoine ()
frh\i mine  (T)

‘ 3 major differences between RNA and DNA

Sugar Bases Structurg.
DNA d@'}fk{ﬁb{ﬁ& RTGC Aowlsie b (s
RNA oSy QuGe i nﬁ[e hedig
There are 3 types of RNA
Nickname Function

Messenger RNA | M Q/‘\'(D( covied Inshuctiens frem DNA o meke \J(‘cﬁéfﬂﬁ

Ribosomal RNA | KA | helps 1o ferm filsgermes in cyoplasm

Transfer RNA | A KNA | franstrs amime acids o the riboserce as
3 pecified in MRNA

Nutkestide G{




~The Process of Protein Synthesis~
2 main Stages .
1 Transaiplion
2) _Jransletivn

TRANSCRIPTION
e Segments of DN A serve as __ “temploctes to produce complementary
M ENA  meélecades
e DNA template is C ovmyolemertory to the RNA
e This occurs in the caytoilasm of Prokaryotes
e This occurs in the N uc‘-tcu.s of Eukaryotes
e Need the enzyme BNEA palymerase
o Thiswill ind to DaA
o) LU nads the DNA
o Uses DNA asa___ teirwlote tomake KNR
= Example: DNA= TACGGGAGCCCUAACUGA
- RNA= QUG CCC ule GEA Uue  Aclk

e How does RNA polymerase know when to start and stop making RNA?
o The erzyine. (EnfA pc-Lqu_;} binds to specific sequences on the DNA called

{\7 Fomeyers
o There are portions of the DNA that PO NoT code for anything, they are “fillers” or
Nensense these are called INTYenS

o The actual part that is a coded sequence is called ExXenNy

THE CODE

We need to figure out the code so that we can make an amino acid sequence

So far we had DNA in the language of NWCIEOIACS  make RNA in the language of __iucieatides

the process of ’*T&ﬁﬁoﬂp‘h‘aﬂ but how do we get from nucleotide language to protein language????
e So we need a “dictionary” to find this genetic code
o Weneed to findthe “ — CO0des ‘\Cu’\%u&&@, ” to make _p]’;‘g’tem S
e Weread 5 letters at a time ;
e Each ) letter word corresponds to a specific  Qlynine Cidy

o This 3 letterwordiscalleda C aaen
o Itisfoundon ¥\ KA
o It corresponds to a particular __ (\yWine Qeid

How to Read Codons
®  Must use the Getietic Cod Table
e  Start with the [>T base in the middle
e Moveto Zwp  ring for the Z~0  base
e Move to the outermost ring for the 0 base
Practice
STAET ~onlyhas {

PROCINE - has b
STOP ~has &




,TRANSLATION (_Zw_step of Protein Synthesis)

e The sequence of Mﬂl A€s bases on a mRNA molecule is a set of
s huctiens that give the order in which __ G imiric aceAs should

be joined to produce poly i Aes (AKA _ predeting )

e Need to have {ipoDomi

STEPS
e  After transcription, M EVA leaves the nucleus and enters the

Cytep lasm
J Y ionsoms attach to the __yn B NA
. Codons pass through the ribosome as if is read ~ CectonS
. LRNA will bring in the proper ___ Alnvunc accds into the ribosome
e The AHENEA matchesits  puiicodan to the
codon on the mRNA = these are Cortglevmenddsig
e The tRNA also brings in the corresponding _ Oumine zazci A ’ !
¢ The L eua leaves the _ QUmineo acd behind as another T ENA
enters the ribosome
e This will continue this way until the entire “  Cocté& ” is read to creating the Py i€ in
e It will cease when it reaches the STol codon '
e The _"i?‘i e i then is released and goes off to do its job
Central Dogma

Information is transferred from )AJA to FMA  tomake Drsicins
f

Practice




Mudadrons

2types
1y

Gene
Examples

mutations: this

PO int Muctect oS

~Mutations~

: heritable changes in genetic information

is a change in | gen-<

Sidost iAoy

: this is a change in 1 or a few nucleotides

CCC - CCA How did the amino acid change?
CCC > ACC How did the amino acid change?

Fromesnift Mutation

: when 1 bases is changed into another

prline = proline
pyelipe = Thgintne
=

dejethen

: the entire message is shifted and all amino acids are changed
: 1 bases is deleted AUG CCC UGA -> AUC CCU GA

\Nsertion

2 Chitoimnoseme
Adeletion

: 1 bases is inserted AUG CCC UGA 2 AUG GGC CUG A

mutations: change in number or structure of a chromosome

- loss of all or part of a chromosome

Ci.u .‘0116():{ Lo
LhNELG1en
s location

: extra copies
: reverse direction of part of a chromosome
: part of 1 breaks off and attaches to a different chromosome

Effects of Mutations
Causes include: ;
1) _€evvers in DA® j¢gication C LinSir U{of\)
2) enwviyenyead &0 Condilions
3) Mutaoen @ dsiethio thed con csse modeduns = AV rays
Effects can vary - ' feid
1) _Ne effect Sinsee
2) _ _Beneficiel tohcco
a. Produce new functions Yoy
b. Ability to evolve and adapt
c. Increase of resistance of insects/bacteria
3) Howyndud
a. Lead to genetic diseases, cancer
pd\\f 216 ‘LdL\- ) - having extra sets of chromosomes
% O - sets of chromosomes
Examples:

What is the difference between a hady cell mutation and a sex cell mutation?

— ¥ prosyed o
Nt passed Sin(e (N g
e 7 ONN
T adg <etsS

\Lijtf S/




Cotens in MRNA

N R M T O e,

First - Third
base u C A G base
uuy c | UCU T UAU oo | ~UGU ; u
U UG ]Pheny{alanme UoC s UAC ;Tyrosllne.. . UGC }Cysteme P
: UUA ]Leucine Lo UAA 7 Sfdp ' WGA _Stop A
UUG - UCG UAG ‘UGG - Tryptophan | G
cuu 7 CcCuU 7 CAY- Tyistiging - | CGU u
CcucC . CCC |pmiine | CAG L = = CGC o C
C CUA Leucine GCA - roline OAA ] A CGA ,Al'gln!ne. b
CUG CCG 4 CAaG 1~ .. CGG 1 G
' T AuU 7 acu)T A - AGU— T |- U
AUE. |1soleucine ACC i ‘AAC_;Asparagma | acc _Serlng P
A A LS | | Threonie L St R S s ] e T
AuA"J” AGA | TS AR AGK T | A
AUG —Start ACG SeAAG LT | -AGG G
GUU 7 GCU QAU TAspartic | GGU. u
GUC; s GEC . GAC | dcid- HEBE |~y C
c GUA. Valine GOA | Alanine GAA 7 Glutarmic GGA Glycine A
GUG GCG GAG ] acid GGG | B I ~
] :




