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//‘]Vhere IS DNA found? )\

es Watson and
rancis Crick
covered that
mosomes are
de up of DNA
nd called it a
FMehdm
These
mosomes are
cated In the
nucleus!!







Gene - basic unit of genetic
mation. Genes determine the
inherited characters.

/

- the collection of
genetic information.

omosomes - storage units of
genes.

DNA - is a nucleic acid that
ains the genetic instructions

specifying the biological
elopment of all cellular forms

of life

Chromosome

Genes

’
i| Gene 2

Gene 1




At each locus (except for sex chromosomes) -
there are 2 genes. These constitute the
individual's genotype at the locus.

The expression of a genotype is termed a -
phenotype. For example, hair color, weight,
or the presence or absence of a disease.




Gregor -
Mendel
published the
results of his
Investigations
of the
Inheritance of
"factors" In
pea plants.




A rlISTORY OF DNA

Discovery of the DNA double helix -

Frederick Griffith — Discovers that
a factor in diseased bacteria can

sform harmless bacteria into deadly
(1928) bacteria




Rosalind B. -
Franklin - X-ray
photo of DNA.

(1952) :




1953 article in Nature

— =

Watson and Crick - described the
DNA molecule from Franklin’s X-ray.
(1953)
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Frederick Griffith

Frederick ( oSSl Jeaill)&dy o el 8 o las
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9 A A (e s Al Streptococcus Pneumonia
L skl 2 LSSl @l G jartioie &8 Cua GG Ppeumonia
Oth(S) elida Ol paatine Laalaa) e CEPle ) &\.L:.u\j
lysaccharide capsule saxxiall Sl Sl (e alal CaDliy ddalas
s 5 ey dlalas ;e ROUGh(R) 43a &l jantivie (5 AY) il
) dall (S) LSl A1 iy ja i Ladind &) 53 4 Ll 5 Ll
Pathogenic dsaxal & Ll aa g o) yadll



A1, o1l il Eua (g 60 1 ALY (m yed dpsall 5 o
iV s & ol Adaaa 145 Sl aaxiall cily S|
O Caa ol Lall R DA, o i (i Ladie 5 o)
| adl 4l sl S Llas o)yl (s Cagy ja 2 gle Laie
S LIA e Jaaliy ) sl gy ja s Ladie 5 o) sl o
e Lagia SIS 0 Lile ) 4l R LDA a3l jally il
Ao (5 0 )l lgdlWL o) yall cile (o) A8l Cuea e
S LA aa 5 Gty a0 el (8 el 5 Jaalall 13
) o Aall S WA (i (e a2 L Al o) il aa Cilise
Oyl PR FUIER




Aisall S LA (e 308l ConiSI R LA (e () imy 18 g o
jdb).lﬂj\ Y u\ Lo.aJ\ .J;)JEJ 3= 1all ubJS.uJ\uALS\AA
a3l Al o)yl e AAT A1 S UDA Gady g g ) Ledind
o Ladss) s jaldall sda ey ddle] cold LA caail
3 o= a2l s Transformation sl J sl 3 Uy
Do oF V) A paiall salall 40LasSl) dxgadall (o ymy ol Cady
all dlleaind o Wade 4300 o) sald) e Canll clalall Cma
445y ol) Balal) Ly (415 g sl u\ JS\SDN\A.LM.\L;C ¢lLiaall
LAT 43 ) ol salall o LS g g ) alaza Calii 3 ) jall
R LA dosad e Lo 43y sl Al s 5usall o 3] jadly 4 sl
Adaall 4l S LIS )




Smooth

colony (II1S) Controls

Living IS
(virulent)

&)

Inject
—_ P

=

v’x/ / {ll

colony (IIR)
— <

Living IR and

heat-kille

ali
&)
(O ==

Living IIR
- (avirulent)

- @ . Inject = LT

3 QL — =

- 2 T e
© S 4
> < N /( ,
.. |
o =
~ >
Heat-killed II1IS
=t Inject = -
PR —— P~ ) 3
: (v) > — 4
X LY
Griffith’s critical experiment
d s
Mouse

Inject . - dies - ) 7

= = % I

-

Mouse
dies :
e —
—_——— N
< = — >
Mouse
lives -
. - l!. !: -
Mouse
lives -
—_— =S e S
Living IS
recovered
Tissue

analyzed ™)) @)

&)

Copyright © 2006 Pearson Prentice Hall, Inc.



© N g Avery g8 qlad

LSl alle A8 a8 J eail) 3 als Jsa iy o ol La slaladl adli o
S Sl s3e 35 Oswald Avery s il Al su sl S5 )
1944 .= Colin Macleod xsSW (1S s Maclyn McCarty
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Dl ) ) san b 4l R LA ae S LA (e paliiuwdDNA (1
alac A yigial RNA s sl A1) ol ageal oSG el il
o] UDIAY) o3 8 A sl sall) o <y 13m 5 g il Jy gl
DNA . Wil s RNA Y L




i)
|

R Homogenize

~ > Heatkill cells
> —_— —_——
e Recover llIS filtrate | |
1S cells spun to Extract carbohydrates,
e bottom of tube lipids, and proteins
IS cells in liquid
culture medium )
Treat with ¥ Treat with Treat with S
deoxyribonuclease ribonuclease protease
B ———— B ———— B E—————
1 | T
{ \ \ |
‘Assay for Transformation* ‘
> —r
IR cells I \ IR cells IR cells /| llRcells
+ -\ + + m +
DNase-treated RNase-treated Protease-treated 4 IS filtrate
IS filtrate IS filtrate IS filtrate :
No transformation Transformation Transformation Transformation
occurs occurs occurs occurs
IIR cells [\ R cells IR cells
+ + +
S cells IS cells \ IS cells
Conclusion: Conclusion: Conclusion: Control:
Active factor is DNA Active factor is not RNA  Active factor is not protein IlIS contains active factor
IS cells
IR cells
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the five-carbon sugar

the five-carbon sugar found in DNA.
found in RNA.
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Sugar-
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cleotide
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Nucleosides
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"“The DNA backbone

Putting the DNA -
backbone together

refer tothe 3’ and 5’ —
ends of the DNA

he last trailing carbon -
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5" end 3’ end

Hydrogen
bond between
nitrogenous
bases

Phosphodiesteré

bond

Sugar—phosphate
“backbone”




Anti-parallel 5
strands Y
leotides in DNA backbone - EL\ C/‘%T
2 ponded from phosphate to /e

nar between 3' & 5’ carbons
molecule has “direction” —

plementary strand runs — 5' phosphate — (F), .,
IN opposite direction

3 hydroxyl ———OH d

3 o



DNAS Ll 5 )l

4 g 9 aaHydrogen
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DNA Replication
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o Origin of Replication of circular DNA in
replication QJJVWL? E. coli (3.10):

2

1. Two replication forks result in
a theta-like (0) structure.

2. As strands separate, positive
supercoils form elsewhere in
the molecule.

7~ Rotation around
l the axis 3

Topoisomerases relieve
tensions in the supercoils,

allowing the DNA to continue
to separate.




Chromosome 5 Sister chromatids
X
Origin ()
N 17 \()/
NN\ 7y N\
Origin O ()
N (7 W\
et AN 7y N\
Origin ( ) ( )
T (A
j j i AW ;
Centromere —{ \) R ( ) — ’ : :

Origin /\( )?/ ( )

\\ ~
7 N\
N
Origin /( ) ( )
N (7
\ (/
Before S phase During S phase End of S phase
FIGURE11-16
The replication of eukaryotic chromosomes. At the beginning of the S phase of the

cell cycle, eukaryotic chromosome replication begins from multiple origins of replication.
Asthe S phase continues, the replication forks move bidirectionally to replicate the DNA.
By the end of the S phase, all the replication forks have merged. The net result is two
sister chromatids that are attached to each other at the centromere.




Replication: 1st step

Unwind DNA -

helicase enzyme —
unwinds part of DNA helix o
stabilized by single-stranded binding proteins ¢

helicase

single-stranded binding proteins

replication fork



Helicase : Siedl a5l -1
i g yinill o) gl ) g 5l das 5 Al A g el Jagl g 1) adasiy o 3,
DNA s 8
B da B 9@ A DNARA 353 o dlbblaal) e Jeoy SSB protein -2

RNA primer sl aiiat ge Jsuall 58 Primase as ! -3



Replication

Overall direction 3
of replication

4- DNA polymerase lll

elis GIDNA (5 5 5aL e Jsiaal 5 a2 531 120
-1 eg‘).\Y\ 138 Jany Léj u-\-bw Sllia 9 suaal) Sl
B i ey 0 ol o




Replication

Overall direction

of replication 5

—

RNA primer (! < glS guil) A8y 2 68y Eua




Replication

Overall direction
of replication

—

raildl) il leading strand
3 e 57 S (B s

3!

3,
5,



Replication

Overall direction 3’
of replication
5,
5!
3 Okazaki fragment

—l—

3,
5,

3 5

Leading strand synthesis continues in a
5’ to 3’ direction.

Discontinuous synthesis produces 5’ to 3’ DNA
segments called Okazaki fragments.




Replication

Overall direction

ol 3’
of replication

—
SIRERNNNNNRNNDND Okazaki fragment

5,
3!

Leading strand synthesis continues in a
5’ to 3’ direction.

Discontinuous synthesis produces 5’ to 3’ DNA
segments called Okazaki fragments.



Replication

l 3!
SEEERRRRRRARRRRREERAREEAS
S — 4
111
55-—> 3, 5, — 355! el 3!
TTT T TT] ..
<

Leading strand synthesis continues in a
5’ to 3’ direction.

Discontinuous synthesis produces 5’ to 3’ DNA
segments called Okazaki fragments.




Replication

-
SERRRERRRRRRRRRRNEENEND L

3,
W —

3,

= —,5 — R
TTIE T TT] ..
-
Leading strand synthesis continues in a

5’ to 3’ direction.

Discontinuous synthesis produces 5’ to 3’ DNA
segments called Okazaki fragments.




Replication
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5- DNA polymerase |
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Replication

o :
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1]

A "
BRRNEE IIIIIIIIIIIIII
O ___

Igase forms bonds between sugar-phosphate
)ackbone.

3 sl Calil) e daalil) cUadY) #Olal 3 )50 cxl:DNA pol |
DNA 53 & S




Limits of DNA polymerase Il

. & can only build onto 3’ end of
an existing DNA strand

growing
replication fork

@

Leading strgnd
@%

Lagging strand
o Okazaki fragments

o joined by ligase Leading strand
- “spot welder” enzyme ¢ continuous synthesis

DNA polymerase Il
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% Stages of Transcription

Promoter Terminator

Transcription unit ‘
s

. . [ DNA of gene ]
oter Binding g 3
[ \ Start point Terminatit:ln:
RNA pol poat
merase
el @ ) Initiation
jation i — - 3
\ RNA  Template strand
of DNA
Unwound tran-
DA acript ﬂ @) Elongation
Rewound
DNA
n gatlo n 5 3
- 5
RNA @ @ Termination
transcript
mination 5 3
5" |3" Hi

Completed RNA transcript
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Promoter in prokaryotic

A site on DNA to which RNA polymerase can bind and begin transcription

-35 Box -10 Box Tran=zcription
I_.-

TTGEACa TAtAaT

AACTGE ATaTtA

| |
Unwound region

ne first region® -10 bOX --------==--=-s=cemeeoemoenn —oeee TATA box (pribnow box)
he second region -35 bases from the start codon TTGACA

oter in eukaryotic Upstream TATA mRMN A

pr-:rm:::nt-:r clements bn:l:x ]ru tation
25region  TATA box MWWW
-80 region CAAT L 30 bp —

' 100 bp |



RNA processing







promoter

TSS
§' Exon | ntron | Exon 2 Intron 2 Exon 3 ¥
B —  _____ WHEN
gt ag gl ag
I'ranseription factor
binding sites Transcription downstream
T~\T—\-bl)\ clcmcnt
CCAAT-box
Exon 1 Intron | Exon 2 Intror : )
Primary
transcript
N Ne: N £ /
\, \, : cleayage
N \-‘ “.‘ . . g ’r" /" K ; s
%, v X Splicing | A / polyA  site
. 3 \"_ : A / signal
N “'\. N\ : f /! g
t.\.' /'." '
- SO o — ‘P”ll\ \ ‘;“I Mﬂ[ur(‘

AAA~AAA mRNA

Start codon
aug Stop codon
. (uga,una,nag) cleavage

Translation site

Protein



Some genes have their protein-coding information
interrupted by non-coding sequences called introns. The
coding sequences are then called “"exons”

exon 1 exon 2

| NE

Intron
|




Pre-messenger RNA Processing

exon intron exon
pre-mRNA M7G : - AAAAAAA,
cap” - kpoly(A) tail
- / RNA splicing
MRNA M7G : AAAAAAA, o,

nucleus




a) 5 CAP: CAPPED WITH MODIFIED
GUANINE - WHY?

b) POLY A TAIL: 50 — 250 ADENINE
NUCLEOTIDES - WHY?

Coding segment Termination signal
o / - \ — ¥
[G-B-F-C AAUAAA AAA-AAA
\ A / \ AN J
L A4 b4 W
5 Cap Leader Trailer Poly(A) tail
Start codon Stop codon
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| |TRanscRIPTIoN DNA
VaVaVill
| mANA
\ Hlbusuma.
\ | TRanstation | .~ /

\ EDGEtFnI1.¢|:lz|:+t.ilcxlg/

(a} Prokaryotic cell

—_
-
-

Nuclear
envelope ',

x;”., P
(ITPSTSTSTSTN
TRANSCRIPTION
¥ Y

' |RMA PROCESSING |

%
%
L

mRNA

Ribosome
TRANSLATION| r" v

u?fl'
= Polypeptide

{b} Eukaryotic cell
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es of RNA polymerases

RNA polymerases J ¢/ s

* prokaryotic —One type of RNA poly.
 Eukaryotic = —three RNA polymerase
A\ RNA poly. —+RNA
RNA poly.ii —mMRNA
NA poly.u —tRNA
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~ BiotechnologgBpy

essenger RNA (MRNA)

An RNA molcule that contain the genetic infomation necessary to encode to

a particular protein -

start stop

site gene site
5! e c—— 4 / s 3
I e _5'] DNA

e \ T
promoter \ terminator
i template strand
RMNA polymerase RNA SYNTHESIS

BEGINS
3! vi V_S'
3 '

;. sigma factor
1 growing RNA strand
/

S : 4 v_3|
3 - oS!

POLYMERASE AND COMPLETED

RMNA CHAIN ‘)

3I
SI
sigma factor
rebinds
v A4

O 3!
3 s 5

\ TERMINATION AND RELEASE OF
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5,
_—

< iotechiolo MBS
Lab
Transfer RNA (tRNA)
An adaptor molecule used in translation that has specificty for both a particular
amino acid for one or more codons amino acid = __ o 4
attached here 1
A
5" end :;
%
L&
5
73-93 nucleotides . T loop
A i
D foop L /‘@r—u
e GACAL
Acceptor end 67 oo \‘HHT -
; ; ™ (] “‘,-'
Anticodons >N
modif ied

nuclaptidas

articodon
foop

anticodon

Amino acid +ATP+ Aminoacyl-synthetase —— aminoacyl-AMP + P-P

Aminoacyl-AMP +tRNA ——» aminoacyl-tRNA + AMP

EX: alanyl-tRNA synthetase



£
U Cc A anticodon
{1 U codon

Cr
O
0o

C
G mRNA 3"

Codon : a sequence of three bases in mMRNA that encodes an amino acid

Anticodon : a sequence of three bases in tRNA molecule that base-paires

with codon during protein synthesis




Ribosomal RNA (rRNA)

Prokaryotic cell

55 RNA
el 23S RNA
208 subunit 34 proteins

705 ribosome

305 subunit

165 RNA

21 proteins

Euokaryotic cell: Ribosomal RNA consists of 40S + 60S = 80S




Ribosomal RNA (rRNA)

Euokaryotic cell

" % 55 RNA

265 rRNA * 5 8srRNA

60S 3 subunit 49 Proteins
\ .
80S ribosome
0
S 40S subunit
18SrRNA *
33 proteins

Euokaryotic cell: Ribosomal RNA consists of 40S + 60S = 80S




DNA , RNA




— )

RNA

DNA

D91 31

st 5mis01)
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gl el Lo oy AN e pea gl Y S 5 (a5 32 (TRNAS
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translation




ormylmethionine
ethionine

p codons = Nonsense codons
el ol el

UAA
UGA
UAG

Genetic Code 4 gl 3 A

linearity between base sequences in DNA and amino acid sequences in protein

The Genetic Code
U E A
Uuvu ucu UAU UGy
PLepyl , Tyrosine teine U
uuc| alanine  jucCcC : UAC UG C
, Serine
UG UCAl — UAA < UCA|Stop A
Leucine | Stop 3
uuA| = uce UAG [UCC]Tryptophan| G
cuu CAU| U
Histidine
cuc . ) —_— CAC — C
eucine roline el rginine
CUA SEEE \CAA ; A
‘ | Glutamine
CuG ICAG| G
AUU 'ACU AAU . U
. Asparagng,
AUC so ucine|ACC ‘ AAC C
AUA aca " "CImAR A
- | Lysine
@ hioning ACG AAG G
N
Guc GCC ) GAC| acid GC - C
Valine Alanine cine
~'.:U¢';| GCG GAG acid G




m% M‘JJJ‘ > )S.ud ) ( ),43\ AN
Characteristics of the genetic code

40, ¢l B A&l Lailad—
5 9 el paalay (el AUt clag oS g AN (AN

dia¥) palaal) pa B id 61 (BUaii—

Godl) dgland g al) B L) aat g Gl galsall AUG i
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adiind ¥ Aplaa¥) (alaa¥) e oY B8 g gk gl pe—
Al Al paala oY

dbaile &) i) 1 g cladle gl cle) b Jo o giai Y
L ) 2 (o) Qo gyl gy

“Lu i Jgadd) g dza gantl—

D 2009 Pearson Education, Inc.



-3 <5\

= Biotechrolodgmel

Lab 7/
S

Ribosome

Large
ribosomal
subunit

3'

A site = Aminoacyle site P site = peptidyl site E site = Exit site



L] ﬁ
Amino
Q%\ acids
tRMNA with
Polypeptide amino acid
attached

I"--..___‘__-_‘_---‘

Ribosome

\ pre Gly

tRNA

( Anticodon

mRNA

A site = Aminoacyle site P site = peptidyl site E site = Exit site




2 — Translation
dan sl

L4

1- Initiation stage 2- Elongation stage 3- Termination stage




1- Initiation stage

A UCCGUACGAUUAA

% o 3
G 305 TR
. = 3
IF1,IF2,IF3
t RNA + mRNA+ ribosome > Initiation complex

Initiation factors




) 1- Initiation stage

- Large
Initiator \ ribosomal
tRNA —— ' subunit
mRNA ) )

5 MM} OER RN
atioson e

ribosomal

; Translation initiation complex
subunit

mRNA binding site

Ribosomal binding site= Shine Dalgarno sequence
Gi

*Sequence in mMRNA complementrary to sequence in r RNA
In small ribosomal subunit




2- Elongation stage

AUaisy)

Peptidyl transferase----peptidyl bound






3- Termination stage
el
Stop codons = nonsense codons UGA, UAAUAG

Release factors: prokaryotics
(UGA,UAG) RF3

Eukaryotics ------ eRF (for three stop codons)



Replication MRNA Translation

t DNA (protein synthesis)
ﬁ/"?mr\/}%

Transcription  Ribosome
(RNA synthesis)

4438 sl 3l CENTRAL DOGMA Protein

2 o f————— |y o]




Practice

ake the complementary RNA strand for the

single strand of DNA below:
TTAGTAGTGCAA

AATCATCACGTT
UUAGUAGUGCAA
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Characteristics of the genetic code
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Mutation 3 ikl
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Gene or point mutation 4xis 5 ik -1
« A- Base pair (=nucleotide pair) substitution

e B- Frameshift mutation

Chromosome mutation 4sagwsas S 5 ik -2

« 1- Change in chromosome structure
A- Deletions  B- inversions C- translocations  D- duplications
2- Change in chromosome number.

A- Aneuploidy B- Polyploid
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AlCTTITICcIGITIGTATTIC] Original Gene

UJIGJ[ATJTATG]IC]IA]JCJ]JUITA]G|

- o @

AlCITITIGTIGITIGIATTI C | Missense Mutation
UIGTATATCcTcTATClJTUTATG |

Missense Tripeptide

AAC codon codes for Asg so there is an
amino acid change in the tripeptide.

Tripeptide
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.—. Nonsense Tripeptide

UAG codon codes for Stop so there is a
premature termination of translation.

Tripeptide
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—.—.—. Tripeptide

CAU codon still codes for His so
there is no change to the Tripeptide.

Tripeptide
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Jtation

UV radiation -
causes thymine
dimers.

Light-repair -
Zymes separate
thymine dimers.

Ultraviolet light

=¥

Tre

Jul P A

Thymine dimer

o Exposure to

ultraviolet light
causes adjacent
thymines to become
cross-linked, forming
a thymine dimer and
disrupting their
normal base pairing.

An endonuclease
cuts the DNA, and
an exonuclease
removes the
damaged DNA.

DNA polymerase
fills the gap

by synthesizing
new DNA, using
the intact strand
as a template.

DNA ligase

seals the
remaining gap by
joining the old
and new DNA.

Figure 8.19
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Operons

An operon Is a group of genes that are -
transcribed at the same time.

(A9 il ol CII 4D g sl Baag 98 1 QoY) o
@JUJ.\ASJ\QAJASJ&UA&JAGAM\UA@W
MM'.‘A‘WJJ‘HMJJJ\‘JAJMJM
M&Jﬂuuﬁe&au\u&a\godm&b&uu)ﬂ
ddadi ja cilinl) ra ds ganal) oA 5SS 9 (0) s
A8 a g ga S o 3ok

They are only found in prokaryotes. -
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oot gliag Jelddl
Components of a PCR Reaction
aia J ¢laa 10x Buffer (containing Mg*+)
Template DNA -
2 Primers -

- mjﬁmmwwzﬂu (A,G, T,C)
Jelddll . 3 Tag DNA Polymerase ¢
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“Nore Cycles = More DNA

Size Number of cycles
Marker 0 10 15 20 25 30




= An ethidium-stained gel
photographed under UV light




Theoretical Yield Of PCR
Ul g kil sl PCR

Theoretical yield =2" X y
Where y = the starting
number of copies and

n = the number of thermal cycles

If you start with 100 copies, how many copies are
made in 30 cycles?

2" Xy
=230x 100
=1,073,741,824 x 100

=107,374,182,400
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DNA containing
desired gene
_removed from cell
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Enzymes insert
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Hybridization
Recombinant
DNA
DIVA inser?
w |

+ DNA ligase
Bactena

Bactenal

,_

Foreisn DNA

EcoRI i
Ei:u RI

EWRI EI:DHI

Recombinant Bacteria

Remove bacterial DNA
(plasmid).

Cut the Bacterial DNA with
“restriction enzymes”.

Cut the DNA from another
organism with “restriction
enzymes”.

Combine the cut pieces of DNA
together with another enzyme
and insert them into bacteria.

Reproduce the recombinant
bacteria.

The foreign genes will be
expressed in the bacteria.

4
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Restriction Enzyme (Nucleases)
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~ Restriction Enzyme (Nucleases)
Al cilas 3l

‘ Exonuclease ‘ Exonuclease

\

‘ Endonuclease

Restriction enzyme cut DNA molecules at defined positions



Palindromic sequence (Palindromes DNA)

ause DNA is double stranded and the strands
n antiparallel, palindromes are defined as any
ouble stranded DNA in which reading 5’ to 3’
both are the same

Some examples: -
The EcoRI cutting site:

F 5'-GAATTC-3' -
l' 3'-CTTAAG-5'"

The Hindlll cutting site:
'. 5'-AAGCTT-3"' -

3'-TTCGAA-S5' -




Examples of Restriction Enzymes

RZCIEERN SOME RESTRICTION ENDONUCLEASES AND THEIR CLEAVAGE SITES

Target Sequence
Name of Enzyme Microorganism and Cleavage Sites
Generate flush ends
Bal | Brevibacterium albidum d
TGGCCA
ACCGGT
T
Generate cohesive ends
EcoR | Escherichia coli !
GAATTC
CCTAAG
|
BamH | Bacillus amyloliquefaciens H. i
GGATCC
CCT AGTG
Hind Il Haemophilus influenzae d
AAGCTT
TTC:GAT{\
Pac | Pseudomonas alcalignes 1)
TTAATTAA
AATTAATT

B

Al wa..TL p— -] . A an . ae . a .
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Cloning Vector - pBR322

Eco R1 F'rumu.tur
5‘ Hind 3

Bam H1 - 1o = Ampicillin

Resistance
fgene

Te® = Tetracycline
Resistance
gene




Hindlll

Sphl \\\
Pst s .
: Sall : Region into which
Xbal exogenous DNA
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Polylinker o O
cloning vector
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. E.s and DNA Ligase

BE&n be used to make recombinant DNA

4 Recombinant DNA

3 Ligation




Recombinant DNA
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; “ Cells that do
' not take up
ORI Amp R. ! plasmids die on
1 /" ampicillin plates

________________________

Amp R.

— ' ——

id vector Enzymatically Mix E.coli cells with
insert DNA into Recombinant Plasmids in presence of Transformed
CaClz2 Culture on nutrient O E.coli cell
survives

plasmid vector plasmid ut
agar plates containing
agment amp|CIII|n
cloned Bacterial
chromosome

%} OOO @ @ O> independent
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& “Benefits of Recombinant
Bacteria

Bacteria can make human insulin or
human growth hormone.

acteria can be engineered to “eat” oll
spills.




The DNA of plants and animals
can also be altered.

PLANTS

bease-resistant and .1
sect-resistant crops

2. Hardier fruit

3. 70-75% of food Iin
supermarket is
jenetically modified.




