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@ DNAin cells

Eukaryotic Prokaryotic
cell cell

Ribosome Capsule
Cell wall
Plasma membrane

Mitochondrion

Rough endoplasmic reticulum

Plasma membrane

Cytoplasm Cell coat

Cytoplasm

Ribosames
Plasmid
Pili

Nucleus

Nucleolus
Chromatin
Nuclear pore
Nuclear envelope

Golgi body

Smooth endoplasmic
reticulum

Bacterial Flagellum
Nucleaid (circular DNA)

Free ribosome
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() DNAin the cell
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Q 10-10 meter

thymine adenine

cytosine




@ DNA Replication

Ch romosome OpenStax College - CC-BY-SA 3.0
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(?) DNA docking
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() DNA probe

DNA or RNA fragment with
a radioactive or fluorescent
marker attached

When placed in

the right conditions
the probe will bind Gl

to a complementary |
DNA sequence \!
locating a target gene

C?T

TGT
]
“‘ Target DNA
ACA

i .5
ACACAC C A _~ strand

Diagram of a gene probe



Q DNA condensation
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@ Central Dogma

replication
(DNA -> DNA)
DNA Polymerase

DOV ONA

transcription
(DNA -> RNA)

RNA Polymerase

WP M RNA

translation
(RNA -> Protein)
Ribosome

O-0-0-0-0-0-0O rrotein

Daniel Horspool CC-BY-SA 3.0



Q DNA expression - RNA polymerase
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() DNA wire

Electrons Use DNA
Like a Wire for
Signaling DNA
Replication

Share this:

Aprotzin callad DNA primase (tan) begins ¢ reglicate 2NA when ar i-cn-
sulfur cluster with n it s oxidized, or loses an elzctror bluz and purple).
Orce this pnmas2 has made an KNA primer, a protein s 2naling partaer,
presumeably DNA polymerase alpha (blue), sends an e 2ctren from its
reduced cluster, which Fas an extra elecron lyellow ard rad). The €lectron



@ Polymerase Chain Reaction, 1983
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@ Polymerase Chain Reaction

chionof<S EEEEEEREEEEEREEEEER ?

Template
DNA strands

Nascent
DNA strands

ind Biolabs



Q Polymerase Chain Reaction

1st cycle —>
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New England Biolabs
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DNA fingerprinting



Q DNA fingerprint
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Q Paul Vanouse
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DNA restriction

a.k.a cutting DNA



CC Dominic Alves

S

=

SO

Z . —

- > 4
v a o
c 2
=5 5 O
— S %
- )

= O C M
D) v O -
— — - -
<C = 3 =
a o & "YY




0 EcoRI| en Pstl

v EcoRlI
GAATTC - Eschericha coli

CTTAAG - 5 prime overlap

1 Pstl
CTGCAGH _ providencia stuartii
GACGTC

- 3 prime overlap



Q Sequence specific cuts

Restrictie site

\:\" /Palindrome

GTAGAATTCATTCACGCA
CATCTTAAGTAAGTGCGT

f\,o
GTAG AATTCATTCACGCA
CATCTTAA GTAAGTGCGT

Fragment 1 Fragment 2



Q Step 1: samples and enzymes

Crime Suspects _ DNA
Scene 1 p) 3 4 ; reference

, Take the 5 samples

Cut it using a EcoRlI/
Pstl restriction-
enzymmix

Incubate 45 minutes at 37 degrees



@ Step 2: Gel electrophoreses

DNA is attracted by the
anode

Buffer

Dye
Agarose gel




Q Step 2: Gel electrophoreses

DNA moves
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Transillumination

e Fluorescent DNA dye

e Sensitive to blue light
e Emits green light

e Orange filter blocks blue light

570 nm filter




Q Step 2: Gel electrophoreses

CS 12345 Ref

Load the samples in a
gel

Apply current

Read the pattern




Q DIY Electrophoresis

http://fablab.waag.org/project/ow-dna-gel-electrophoresis-box
s g
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DNA analytics



Polymerase Chain Reaction

: 5'
Region of EEEE
interest<3‘ 1111

98°C
EEEEEEEEREEEEEEEREE Denaturation
Temperature is increased
3 0020030303033 333313). to separate DNA strands
l 48 to 72°C
TTTTTITTI T T I T I T I T TT Annealing
o . 3 «  Temperature is decreased
s il\ertnplaée . Primer 3 Primer to allow primers to base
strands .
L L L R L . P 19 complementary
"""""""""" DNA template
l 68 to 72°C
’]')«\5 TTTTTTTT® (TTTTTTTT° Extension
A 34 _'_\_~L_,\_~(_',;L~L ' Polymerase extends
DNA sfran % < < B primer to form nascent
5 ‘ ‘ TR TTTT 3'  DNA strand
3-'ll’|l[ll'll\’| flllllfllfls"‘)&
Istcycle — 2ndcycle — 3rdcycle — 4thcycle ---------- » 30th cycle
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Exponential
Amplification
Process is repeated, and

the region of interest is
amplified exponentially

New England Biolabs



@ Sanger Sequencing - chain termination

Template {onginal) DNA strand

[aflc] [a\ /7
[e/[5] [e\ /¢

unlabeled dNTPs fluorescently labelled ddNTPs




Q Sanger sequencing
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Q lllumina - Solexa




@ Solexa - lllumina sequencing

1. PREPARE GENOMIC DNA SAMPLE

\.{ “Adapws



4. FRAGMENTS BECOME DOUBLE
STRANDED




7. DETERMINE FIRST BASE




10. MAGE SECOND CHEMISTRY CYCLE




lonTorrent sequencing
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0 Bioinformatics
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Q Nanopore sequencing

\ | _.‘jf:‘., SIO2 %

nanoelectrode

Quantum Biosystems



@ Oxford Nanopore MinlON




Q DIY? Oxford nanopore
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DNA editing



Q Cutting & Pasting




DNA Restriction Ligation

Restriction site

oy —

5’ GAATTC 3’
DNA .., CTTAAG 5’

€} Restriction enzyme cuts
the sugar-phosphate
backbones at each arrow.

£3 DNA fragment from another _E[[D

source is added. Base pairing Fragment from different

of sticky ends produces DNA m
olecule cut by the
various combinations. same restriction enzyme

C TTAAIG C TTAA

One possible combination

£3 DNA ligase
seals the strands.

Recombinant DNA molecule



@ GeneGun - Electroporation
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Q Viral Transformation

HOW DO VIRUSES WORK? if host cell is a bacteria,

virus is a bacteriophage

4. Particles assemble \
inside host, then burst

or bud to exterior. =
2. Viral genome
is replicated and
transcribed.
3. Viral mMRNAs are
translated and proteins viral replication is a genetic process

processed.



Q Heat Shock Transformation
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() CRISPR - Cas9

James Atmos - CC-BY-SA 3.0
Cell membrane

Il Creation of a ncvel spacer
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| DNA \
CRISPR Array
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() CRISPR

Guide RNA

Matching genomic Cas9

sequence
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() The ODIN CRISPR kit

@ ALL PRODUCTS | PLASMIDS STRAINS BEGINNERKITS = GENE ENGINEERINGKITS = ACCESSORIES Q Searchourstore

MyAzcoont WishLsks OrderStatus  GittCertficates  Sigr

Home 3 All Products ) DIY Bacler al Gene Zig imeering CTRISPR Kt

Home 3 Gene Engineering Kits 3 )Y Hacker Al Gene [ ng neering CRISPE Kit

DIY Bacterial Gene Engineering CRISPR Kit

$150.00

Shipping: Calculated st checkoul Fin it

3 product revaws

Quantity:

1 v
Add Ta Cart Acd to Wiehllst

Product Description

Therzis curently -1 week time t |l shipment.

Due <o the overwhelminrg numoer of er-ails we will not resoord to eails asking whe you

Understzrd we are doing ol.r nest to get it to you.

Comes with an example experir-unt that teaches vou many molecular biclegy snd sene en
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DNA synthesis

In 4 easy steps



Deblocking
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@ Condensation

.
(L

RN ,_,<

i

~
< e
,\f/:':‘u

N
~













These slides are published by Waag
Society under CC-BY-SA 4.0 license




