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DNA in the cell
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@ DNA Replication
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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
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Diagram of a gene probe
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@ Central Dogma
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DNA Polymerase
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Q DNA expression - RNA polymerase
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@ Polymerase Chain Reaction, 1983
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@ Polymerase Chain Reaction
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Q Polymerase Chain Reaction
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Q DNA fingerprint
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DNA restriction

a.k.a cutting DNA






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 R DNA
Scene 1 p) 3 4 ; reference
'U b , Take the 5 samples

Cut it using a EcoRlI/
Pstl restriction-
enzyme mix

Incubate 45 minutes at 37 degrees



@ Step 2: Gel electrophoreses

DNA is attracted by the
cathode (+)

Buffer

Dye
Agarose gel




@ Step 2: Gel electrophoreses

Short pieces move faster
than long pieces




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

C 12345 Ladder

Load the samples in a
gel

Apply current

Read the pattern




Q DIY Electrophoresis

http://fablab.waag.org/project/ow-dna-gel-electrophoresis-box
i

e - ' :
LAy 'y 'Y N

> B 4 .
S NS TAY

P —




0 waag society

institute for art, science and technology

DNA analytics



Polymerase Chain Reaction
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@ 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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lllumina - Solexa

Genome Analyzer”




@ 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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Q Nanopore sequencing
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@ Oxford Nanopore MinlON




Q Oxford nanopore
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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
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() The ODIN CRISPR kit

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

My Account WishLists OrderStatus Gift Certificates Sign

Home > All Products > DIY Bacterial Gene Engineering CRISPR Kit

Home ) Gene Engineering Kits > DIY Bacterial Gene Engineering CRISPR Kit

DIY Bacterial Gene Engineering CRISPR Kit

$150.00

Shipping: Calculated at checkout Dinit

3 product reviews

Quantity:

1 v

Add To Cart Add to Wishlist
Product Description

There is currently ~1 week time till shipment.

Due to the overwhelming number of emails we will not respond to emails asking when you

Understand we are doing our best to get it to you.

Comes with an example experiment that teaches you many molecular biology and gene en



Return to Dilmun - Guenter Seyfried, Roland van Dierendonk, Hansjoerg
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O bulll_204 O bulll_104 O untitled Consens... O Bull4 O Bul2 O Bull3-Fusions O Total overview Q

SEQUENCE MAP LINEAR MAP  DESCRIPTION  METADATA
-+ C°py BLAST PDF #v Q - POF #+v Q
Aelx Total overvigw (7800 bp)
Begl
ACTAAACTCATCCGAACGTTCAGAAGCCACGCAGCAACGTACCGATTGTTACTTAGAGCACACGCAAAGTGGTCTTTC Tth1111 PasI
TGATTTGAGTAGGCTTGCAAGTCTTCGGTGCGTCGTTGCATGGCTAACAATGAATCTCGTGTGCGTTTCACCAGAAAG AatlI plI PspXI
BsaX plI incII
thi11I su36l glII
| : : : : : | | Apalll Pf1FI tIl 'mlI
630 640 650 660 670 680 690 700 fell | SexAI Bb 3$pQI PstI Pvul
PspXI Btsal|Zra Scp Sapl Pas EcoP15I Scal
Mlul BstXI Xba f1FI Pshi BpuEI EarI  BbsI seRI  BstBI
GTATTGGCCTGAAGCTAACGGGGACCTCCGTGCTTCGCAAGCGACAGAGTAATAATTTAACATCCCTTGAAGGCCTTA CspCI| Sspl Bé I I|Eco I 3 Ms tsal AvnrII
CATAACCGGACTTCGATTGCCCCTGGAGGCACGAAGCGTTCGCTGTCTCATTATTAAATTGTAGGGAACTTCCGGAAT Af1II | Eagl @ BsaXI |Fs LI || Asel I o 53KI || FepI EarI Acl
Pci Pvul BsmI BsnGI II||Ps al fIMI | BtsI |SacIl Psi
ael |AclI| BtgZI Bbv tsI | DrdI Bl T o FseI HindII
| | | | | | | | i BszPI. a 1‘ B cgl| Psil | BstXI| Asel 1 m dI‘ xAI’ BsmI
710 720 730 740 750 760 770 780 | I l | | I
| 1,000 2,000 3,000 4,000 6,000 7,000
TvuI
TGCCTTCTAAAGTTAATTATACAGACACACCATGAGAGTAAGGATTGCATAGATTGACCGATCGAAGGATCTCAGACA
ACGGAAGATTTCAATTAATATGTCTGTGTGGTACTCTCATTCCTAACGTATCTAACTGGCTAGCTTCCTAGAGTCTGT
» e ________________________»
e |
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DNA synthesis

In 4 easy steps
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