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Summary

e \odel organisms
® [solating cells and growing them in culture
e Studying proteins

® Protein seguence

e Protein purification

® Protein structure

® Protein visualization

e \ass spectrometry



Plan

e Studying proteins
* Protein interactions
e Real-life example
e Studying DNA
e DNA seguencing
e DNA extraction

o DNA amplification



ldentifying interacting proteins

e co-immunoprecipitation (or co-IP)

Cell nucleus containing the two Nuclear extraction Add antibody directed against Add antibody
interacting proteins of interest one of the proteins of interest binding beads

c J ‘ ,
> - -

| ) 3 4 l ‘

p— Lane 1. Mol. Weight Marker QQ %%

p— — Lane 2. Extract D b . | b
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Western blot analysis of immunoprecipitated proteins using Wash & collect the Immunoprecipitate the
an antibody directed against the second protein of interest immunoprecipitated proteins proteins of interest

https://www.activemotif.com/catalog/25/nuclear-complex-co-ip-kit 5



ldentifying interacting proteins

e tandem affinity purification (TAP-TAG)

Nature Reviews | Molecular Cell Biology

6



ldentifying interacting proteins

e Yeast/Bacterial two-hybrid

STEP ONE: SYNTHESIZE CONSTRUCTS FROM A PROTEOME LIBRARY

Ligand #1 y
- D C - - G

Enzyme

- @ <

Bait Construct

Prey Construct 1 Prey Construct 2
Plasmid Plasmid

BAIT PREY #1 PREY #2

Plasmid

STEP TWO: SCREEN PROTEOME LIBRARY FOR POTENTIAL INTERACTIONS

Gal4 AD

Promoter Reporter Gene Promoter Reporter Gene

BAIT -PREY INTERACTION (Transcription Occurs) - NO INTERACTION (NO Transcription Occurs)

https://old-ib.bioninja.com.au/options/untitled/b4-medicine/yeast-2-hybrid-system.html7



ldentifying interacting proteins

e FRET = fluorescence resonance energy transfer

d Spectral overlap

No FRET FREIL
Donor  Acceptor Donor  Acceptor
emission excitation emission excitation

Overlap

b Distance <10 nm
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https://www.photometrics.com/learn/physics-and-biophysics/fret 8



Fluorescence, phosphorescence, luminescence

e Fuorescence and phosphorescence are both photoluminescence (i.€. glow Is triggered by light) whereas in
chemiluminescence, glow is triggered by a chemical reaction

® Huorescence and phosphorescence both absorb light and emit light of a longer wavelength (and lower
energy)

e Hyorescence Is immediate

® |[n phosphorescence, absorbed light can be stored and emitted later on
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Plan

e Studying proteins
® Protein interactions
e Real-life example
e Studying DNA
e DNA seguencing
e DNA extraction

o DNA amplification
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Real-life example

Molecular Cell

CnoX Is a Chaperedoxin: A Holdase that Protects Its
Substrates from Irreversible Oxidation

Graphical Abstract

Normal conditions

HOCI-mediated
Activation

Substrate

Inactivation binding

Substrate
Release

Grx

Cytoplasmic

Foldases /

GSH/GSSG
Increase

Bleach stress

Authors

Camille V. Goemans,
Didier Vertommen, Rym Agrebi,
Jean-Francois Collet

Correspondence
jfcollet@uclouvain.be

In Brief

Bleach is a powerful oxidant that kills
bacteria by causing protein aggregation.
Goemans et al. identified Escherichia coli
CnoX (YbbN) as a bleach-activated
chaperone that uniquely combines
holdase activity with the ability to protect
its substrates from irreversible oxidation.
After bleach stress, CnoX transfers its
client proteins to GroEL/ES and DnaK/
J/GrpE.

12

Caell

A molecular device for the redox quality control of

GroEL/ES substrates

Graphical abstract

CnoX Mediated Redox Quality Control of
GroEL/GroES (Hsp60/Hsp10) Substrates

CnoX

GroEL-CnoX complex

CnoX SH S-S SH{/;\ \ /
N
(Fsp60) P> S = -%

Oxidized ' SH
non-native Reducing
substrate systems  GroES
> S-OH (Hsp10)

Authors

Emile Dupuy,

Sander Egbert Van der Verren,
Jiusheng Lin, ...,

Camille Véronique Goemans,

Han Remaut, Jean-Francois Collet

Correspondence

camille.goemans@embl.de (C.V.G.),
han.remaut@vub.be (H.R.),
jfcollet@uclouvain.be (J.-F.C.)

In brief

CnoX is a redox quality-control molecular
plugin for an evolutionarily conserved
Hsp60 chaperonin complex crucial for
protein folding in all living cells.




Real-life example

In the presence of HOCI

S 1.0
5 e
9 - AcnoX
qV)
= 0 — WT e the cnoX gene is important for bacteria to survive oxidative stress (HOCI)
o AcnoX, pcnoX
an
0.0

0 100 200 300 400

Time (min)

How does this work”?
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Real-life example

Reductase
or Protection

— SH

HOCI HOCI
SH > > — S-OH —>» — S-OoH —> — S-OsH
k Chaperone

Holdase

<

~Foldase+ATP
HSP60-10 (GroEL-ES) I

HSP70-40-24 (DnakJE) HOC
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Real-life example

NCB

BE  An official website of the United States government Here's how you know v

National Library of Medicine

National Center for Biotechnology Information

Protein | Protein v

CnoX Search
Advanced Help

GenPept « Send to: «
Change region shown =

0 This record is a non-redundant protein sequence. Please read more here.

. . : . Customize view v
chaperedoxin [Escherichia coli]

NCBI Reference Sequence: WP_001571052.1

Identical Proteins FASTA  Graphics Analyze this sequence
Run BLAST

ORIGIN
1 msvenivnin esnlqqvleq smttpvlfyf wsersqghclg ltpileslaa gynggfilak
61 ldcdaeqmia aqfglraipt vylfgngqpv dgfqgpgpee airalldkvl predelkaqq

121 amglmgegny tdalpllkda wglsngngei glllaetlia lnrsedaeav lktiplqdqd '
181 tryqglvagqi ellkgaadtp eigqlqqqva enpedaalat qlalglhqvg rneealellf PrOtelﬂ Sequence

241 ghlrkdltaa dgqtrktfge ilaalgtgda laskyrrqly ally

//
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Real-life example

.

1 i At ..

[Function aP77395 - CNOX_ECOLI

Names & Taxonomy

Protein’ | Chaperedoxin Amino acids | 284 (go to sequence)

Subcellular Location Gene' | cnoX Protein existence' | Evidence at protein level
Phenotypes & Variants Status' | % UniProtKB reviewed (Swiss-Prot) Annotation score' | (55)
PTM/Processing Organism' | Escherichia coli (strain K12)

Entry Variant viewer Feature viewer Genomic coordinates Publications External links History
Interaction
Structure BLAST . Download @ Add Add apublication Entry feedback
Family & Domains . :

Function
Sequence Chaperedoxin that combines a chaperone activity with a redox-protective function (PubMed:16563353, PubMed: 18657513, PubMed:29754824).

Involved in the protection against hypochlorous acid (HOCI), the active ingredient of bleach, which Kills bacteria by causing protein aggregation (PubMed:29754824).
Functions as an efficient holdase chaperone that protects the substrates of the major folding systems GroEL/GroES and DnaK/DnaJ/GrpE from aggregation. In addition, it
prevents the irreversible oxidation of its substrates through the formation of mixed disulfide complexes (PubMed:29754824).

After bleach stress, it transfers its substrates to the GroEL/GroES and DnaK/DnaJ/GrpE foldases (PubMed:29754824).

Lacks oxidoreductase activity (PubMed:21498507, PubMed:29754824). [N 4 publications |

Similar Proteins

Activity regulation’
The holdase activity is activated by HOCI, via the reversible chlorination of several residues in the TPR domain. Chorination probably increases the hydrophobicity of
CnoX and enables it to bind a variety of substrates. Reduced glutathione (GSH) is required to resolve CnoX-substrate complexes. [™ 1 Publication |

GO annotations'

Access the complete set of GO annotations on QuickGO K4

https://www.uniprot.org/uniprotkb/P77395/entry
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Real-life example

BLAS

m National Library of Medicine

National Center for Biotechnology Information

Home Recent Results Saved Strategies Help

BLAST ®

Basic Local Alignment Search Tool
BLAST+ 2.15.0 is here!

BLAST finds regions of similarity between biological sequences. The We have included two exciting new features in the latest
program compares nucleotide or protein sequences to sequence BLAST+ release
databases and calculates the statistical significance. Learn more

Tue, 28 Nov 2023 2 More BLAST news...

Web BLAST

17



Real-life example

BLAS

Descriptions

Graphic Summary Alignments

Taxonomy

Sequences producing significant alignments

select all 100 sequences selected

SO0/ 00/0000

Description
v

similar to H. influenzae HI1159 [Escherichia coli]

chaperedoxin [Enterobacteriaceae)

paral putative thioredoxin protein [Escherichia coli H617]

putative thioredoxin-like protein [Escherichia coli O157:H7 str. EDL933]

TPA: chaperedoxin [Escherichia coli)

chaperedoxin [Escherichia coli]

chaperedoxin [Escherichia coli)

chaperedoxin [Escherichia coli)

TPA: chaperedoxin [Escherichia coli)

chaperedoxin [Escherichia coli]

chaperedoxin [Escherichia coli)

chaperedoxin [Escherichia coli)

TPA: chaperedoxin [Escherichia coli)

chaperedoxin [Escherichia coli]

Scientific Name

GenPept Graphics

Download

Max

Select columns v

Total Query

Score Score Cover

-
Escherichia coli 572
Enterobacteriaceae 570
Escherichia coli H617 570
Escherichia coli O157:H7 str. EDL933 570
Escherichia coli 569
Escherichia coli 569
Escherichia coli 569
Escherichia coli 569
Escherichia coli 569
Escherichia coli 569
Escherichia coli 569
Escherichia coli 569
Escherichia coli 569
Escherichia coli 569
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v

572
570
570
570
569
569
569
569
569
569
569
569
569
569

v

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

E

value

v

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

Per.
Ident

v

100.00%
100.00%
99.65%
99.65%
99.65%
99.65%
99.65%
99.65%
99.65%
99.65%
99.65%
99.65%
99.65%
99.65%

Show

100 ¥

2]

Acc.

Len
v

296
284
296
296
284
284
284
284
284
284
284
284
284
284

Accession

AAB40246.1

Distance tree of results  Multiple alignment MSA Viewer

WP_001300573.1

OSL37467.1

AAGS54849.1

HAW3244858.1

MCV5904056.1

EKD4395722 .1

MBB7921250.1

HBL5511935.1

WP_097402439.1

WP_160508142.1

WP_305854801.1

HCL0969155.1

WP_097345291.1




Real-life example

How does this work”?

/

Purify CnoX

N

Solve its 3D-structure lest it biochemically

19



Real-life example

Solve its 3D-structure with alpha folo

Chaperedoxin = [
AlphaFold structure prediction

Download PDB file mmCIF file Predicted aligned error
Share your feedback on structure with Google DeepMind | Looks great I | Could be improved I

Information

Protein

Gene

Source organism
UniProt

Experimental structures

Biological function

Chaperedoxin

cnoX

Escherichia coli (strain K12) go to search &
P77395 go to UniProt &

2 structures in PDB for P77395 go to PDBe-KB &

Chaperedoxin that combines a chaperone activity with a redox-protective function (PubMed:16563353, PubMed:18657513, PubMed:29754824).

Involved in the protection against hypochlorous acid (HOCI), the active ingredient of bleach, which kills bacteria by causing protein aggregation
(PubMed:29754824). Functions as an efficient holdase chaperone that protects the substrates of the major folding systems GroEL/GroES and
DnaK/Dnal/GrpE from aggregation. In addition, it prevents the irreversible oxidation of ... 4 [show more] g0 to UniProt &
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3D viewer
Sequence of AF-P77395-F1 ¢ Chain $ 1:Chaperedo... + A 3 (©)
MSVENIVNINESNLQQVLEQSMTTPVLFYEWSERSQHCLOLTPILESLAAQYNGQFILAKLDCDA

EEATRALLDKVLPREEELKAQQAMOL

EQMIAAQFGLRAIPTVYLFQ PVDGFQGPQ MOESNY

TDALPLLKDAWQLSNONGEIGLLLAETLIALNRSEDAEAVLKTIPLODQDTRYQGLVAQIELLKQ

Q

i
Tllr

b

3

Tl

Model Confidence @
Il Very high (pLDDT > 90)
High (90 > pLDDT > 70)

X Structure Tools
£3 Structure
AF-P77395-F1 a
Type Model

/= Quick Styles

Default Stylized lllustrative
@ Components AF-P77395-F1

! Preset + Add 3=
Polymer Cartoon ® [

7. Measurements

1
T

+ Add

14
Tl

& Export Animation

=@ Export Geometry

AlphaFold produces a per-residue model

confidence score (pLDDT) between 0 and 100.

Some regions below 50 pLDDT may be unstructured

Low (70 > pLDDT > 50) in isolation.

M Very low (pLDDT < 50)

Predicted aligned error (PAE)

Aligned residue

0 50 100 150 200 250

Scored residue

0 5 10 15 20 25 30
Expected position error (Angstroms)

Click and drag a box on the PAE viewer to select
regions of the structure and highlight them on the
3D viewer.

PAE data is useful for assessing inter-domain
accuracy — go to Help section below for more
information.



Real-life example

Solve its SD-structure (cristallography)

21
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Real-life example

[est it biochemically

1.0-
= CnoX:CS
o
3 - CS
g’ 8:1.
§ — 161
= 0.5-
O
(7))
e
5
|
Folded Protein o
- . 00' T T 1
I3 o7 0 5 10 15
> S , _ _
: . ' Time (min
denaturing conditions A (min)
c K
Rop _/ Holdase c
- c
. o
Time A
O
S
2
©
(@]
(7))
c
(@))
e
0.0 . ]
0 5 10

Time (min)
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Real-life example

Find the partners: Co-IP +5SDS-PAGE

A
kDa wt AcnoX
205 — @
115 — e
80 — @ e CO-IP using a-CnoX antibodies
5 — W . <J GroEL o SDS-PAGE: we only detect one other band

e Mass spectrometry: this band is GroEL

Why don't we do a western blot here”?

23



Real-life example

On a western blot, CnoX looks like this

NT HOC

VWhat could be those bands above CnoX upon HOCI treatment *?

- W (CnoX

24



Plan

e Studying proteins
® Protein interactions
e Real-life example
e Studying DNA
e DNA seguencing
e DNA extraction

o DNA amplification
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Building a DNA toolbox

e Sased on DNA sequencing

e DNA seguencing has allowed advances in technology

e Use of recombinant DNA, i.e DNA from different sources that is combined

e [his is usetul for genetic engineering, i.e. manipulating genes for practical purposes

e DNA technologies have an impact on research, medicine, forensics, agriculture, ...

26



Plan

e Studying proteins
® Protein interactions
e Real-life examples
e Studying DNA
e DNA sequencing
e DNA extraction

o DNA amplification
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DNA sequencing

® cxploits complementary base pairing
® developed in the 1970s by Sanger (Nobel Prize in 1930)

e in 2000s, development of next-generation sequencing, which is faster and cheaper: the DNA fragments are
amplified, then one strand 1s immobilized and the complementary strand is synthetized, one nucleotide at a time —
> real-time identification of the added nucleotide

o recently, development of third-generation sequencing. In some methods, long stretches of DNA are
seqguenced without cutting or amplifying (€.g. nanopore)

28



DNA sequencing

e Sanger or dideoxy sequencing relies on dideoxy nucleotides that terminate elongation

base base
5' 5’
PP/P—O—CH, O PP P—O—CH, O
3" OH allows 3" H prevents
strand strand 37
extensionat 3’ OH extension at
3" end 3" end

normal deoxyribonucleoside  chain-terminating dideoxyribonucleoside
triphosphate (dNTP) triphosphate (ddNTP)

29



DNA sequencing

TECHNIQUE
DNA

Primer Deoxyribonucleotides Dideoxyribonucleotides

(template strand) é: 3 (fluorescently tagged)
T T- adaTP
T T4 5/
G ddCTP
A
¢ DNA ddTTP
-(,; polyrqerase -
G
A
A % ®‘®‘®‘p_-
A
. . : ! 3 -A OH H
e Sanger or dideoxy sequencing relies on V
' ' ' ' DNA (t lat ,
dideoxy nucleotides that terminate elongation SEC oy Labeled strands adg{3
T ddA
G ddC - C C
A ddT - T T T
C ddG G G G G
* low cost, small scale (short DNA fragments) I aqia] A4 A4 A{ A A
C ddG:l GEI G G G G G G
G ddC - C C C C C C C C
A T- 1T- I- 1- T1T- T1- T- T- T-
C T G4 G4 6 ¢4 4 G4 e G ¢-
A T- 1- TI- 1T- T- T- T- T- T-
3 -A T T4 T4 T4 T4 T4 T4 T4 T
Shortest Longest
Direction
of movement, - Longest labeled strand
of strands vy
- Detector
Laser -
Shortest labeled strand
RESULTS

-

.
|

T N L
| { |

Last nucleotide —
of longest
labeled strand

Last nucleotide
of shortest
labeled strand —

OA>rPO-HOP>O

SR,

(-

© 2011 Pearson Education, Inc.
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DNA sequencing

* Next-generation sequencing
e since 2005
* allow large-scale sequencing
e Mmost common is lllumina Sequencing
® short DNA seguences (few hundreds nt)

¢ bioinformatic analysis

Figure 19.4a

31

Technique

0 Genomic DNA is fragmented.

@ Each fragment is isolated with

a bead.

€) Using PCR, 106 copies of each
fragment are made, each attached

to the bead by 5" end.

O The bead is placed into a well with
DNA polymerases and primers.

Template strand

of DNA
\
5'

3’

o
v S

Primer

—— .

OO DO cdODcODoO D
COCOCOCOCdCDICODCOoOCOCODOCcOoOCOoO O
COCOCOCOCICOCOCOCOCOCOCOCCOD
COCOCOCOCOCOCOCOCOCOCOCTCOCCOD

(=N = = N =Y = = W W W e W o W W

[ X o e W e [ e Y o W e W W o W o o W
(=~ N = o - - = N~ R -~ — R~

COCOCOCOCOCOCOCOCOCOCOCO D

COCOCOCOCOCOCOCOCOCOCOCO D

(A AWAWAWAWAWAWAW AW AW AW AW

6 A solution of each of the four nucleotides
iIs added to all wells and then washed off.
The entire process is then repeated.



DNA sequencing

* Next-generation sequencing

ATGlC AlTlGlc
e since 2005 [ e
* allow large-scale sequencing \/Template
) ¢~ strand
. . . € ofDNA
e most common is lllumina Sequencing N
-
G
e short DNA seqguences (few hundreds nt) & -
DNA / GC |
1 e
- . . . polymerase
e bioinformatic analysis AC—Primer
® If a nucleotide is joined to @ If a nucleotide is not
a growing strand, PP; is complementary to the
released, causing a flash next template base,
of light that is recorded. no PP, is released, and

no flash of light is recorded.
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DNA sequencing

* Next-generation sequencing
e since 2005
e allow large-scale sequencing
e Mmost common is lllumina Sequencing
® short DNA seguences (few hundreds nt)

¢ bioinformatic analysis

Figure 19.4c

Technique

e The process is repeated until every
fragment has a complete complementary
strand. The pattern of flashes reveals the
sequence.

Results
4- B A
MeR =T
i Ne
3-me 0c
2-me '
1-me '

AL

AL
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DNA sequencing

* Third-generation sequencing
* longer DNA molecules - better to reconstitute genomes

® more expensive

34



Gene annotations

e Mark the genes

e Assign possible roles

(A)

reading
frames

DNA

reading
frames

(B)

reading
frames

5!
DNA 3

reading
frames

reading direction for sequence of top DNA strand —=

3 N- ile leu phe arg val ile arg pro [ thr arg asn phe thr [ arg -C
2 N- tyr phe ile ser ser asn ser thr leu asn ala lys leu his leu thr -C
1

N- leu phe tyr phe glu [ phe asp leu lys arg glu thr ser leu asn -C

5’ TTATTTTATTTCGAGTAATTCGACCTTAAACGCGAAACTTCACTTAAC 3
3 AATAAAATAAAGCTCATTAAGCTGGAATTTGCGCTTTGAAGTGAATTG 5'

-1 G lys ile glu leu leu glu val lys phe ala phe ser [0 lys val -N

-2 C- ile lys asn arg thr ile arg gly [ val arg phe lys val [ arg -N
-3 C- asn [ lys ser thr asn ser arg leu arg ser val glu ser leu ser -N

-<— reading direction for sequence of bottom DNA strand

reading direction for sequence of top DNA strand —=

3 B 1] |l | | | N
2 | | I N || INEIE L
BEENE
3
e
= | | B 1 . |
2 I | BN TR A B |
-3 Pl B I I D IS I s

-— reading direction for sequence of bottom DNA strand |

500 base pairs
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Plan

e Studying proteins
® Protein interactions
e Real-life example
e Studying DNA
e DNA seguencing
* DNA extraction

o DNA amplification
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But how Is DNA extracted?

e Goal: isolate the DNA without its associated proteins

GS P S K Ex K (GS P
——i et — i
%_ DNA 4@% DNA
Cells Cell lysate Jf—Protein §
A Lipids
Add SDS and Incubate Add phenol-chloroform Transfer and retain
Proteinase K Vortex and centrifuge aqueous phase DNA

e Phenol-chloroform is less polar than water and induces protein aggregation

o DNA Is further precipitated with ethanol

37




But how Is DNA extracted?

e Goal: isolate the DNA without its associated proteins

DNA Extraction

38




Plan

e Studying proteins
® Protein interactions
e Real-life examples
e Studying DNA
e DNA seguencing
e DNA extraction

e DNA amplification
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Amplifying specific regions of DNA

e [0 work directly on specific regions/genes, we amplify these regions to obtain multiple identical copies

e Polymerase Chain Reaction (PCR) for specific DNA region amplification

e design the DNA primers necded by the DNA polymerase

e nced nucleotides

e get billions of copies of the original sequences after 20-30 cycles

3’

I- 5'
region of
double-stranded

DNA to be
amplified

STEP 1
HEAT TO
SEPARATE
STRANDS

;
\-

STEP 2
COOL TO -
ANNEAL
PRIMERS

r‘vb

1 -

= m pair of

primers
FIRST CYCLE OF AMPLIFICATION

40

STEP 3
DNA SYNTHESIS

+ DNA polymerase
+ dATP
+ dGTP
+ dCTP
+ dTTP

| t _

products of
first cycle




Amplifying specific regions of DNA

e Polymerase Chain Reaction (PCR) for specific DNA region amplification
e design the DNA primers needed by the DNA polymerase
* necd nucleotides

® get billions of copies of the original sequences after 20-30 cycles

STEP 3
STEPIT p— DNA SYNTHESIS
HEATTO o ™ cooto ™ - I > I e
SEPARATE /‘ ANNEAL + DNA polymerase
STRANDS PRIMERS
5’ - -3 o I gé%lz products of
3 -I I- 5 4 + dCTP first cycle
region of 1 - + d{TP _— 5
double-stranded B B NN, T :
DNA to be o — = = > 3'mm s 5
amplified = m pair of

primers
FIRST CYCLE OF AMPLIFICATION
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Amplifying specific regions of DNA

e Polymerase Chain Reaction (PCR) for specific DNA region amplification

HEAT TO
SEPARATE
STRANDS
HEAT TO AND
SEPARATE COOLTO DNA
STRANDS DNA ANNEAL SYNTHESIS
AND SYNTHESIS PRIMERS > _<
COOLTO f - -
ANNEAL I |
PRIMERS - - \ m . B _<
| . / - -
I bl \ - . = 4
= > K / - -
- - \
[N . [N _<
products of - -
first cycle N > W _<
s _ e f - -
- - \ . _ = _<
| l / - -
N
| \ N . N _<
m m / - -
| |
— N m . m E,
|
END OF SECOND CYCLE THIRD CYCLE
(produces four double-stranded (produces eight double-stranded
FIRST CYCLE
DNA molecules) DNA molecules)
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Amplifying specific regions of DNA
e Polymerase Chain Reaction (PCR) for specific DNA region amplification - diagnostic or forensics

control, using
sample from
noninfected

nasal sample rare SARS-CoV-2 RNA person
from infected virus in sample from = T |
: REVERSE
fected
person Infected person . TR ANSCRIPTION GEL
RNA AND PCR ELECTROPHORESIS
AMPLIFICATION ; ;
e OF SARS-CoV-2 f i
cDNA
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Amplifying specific regions of DNA

e Polymerase Chain Reaction (PCR) for specific DNA region amplification - diagnostic or forensics

individual A individual B individual C forensic sample F
R W  e——
STR = short tandem repeats STR 1 ‘ \ \

\ \ \ \
= R R e ‘
\\ \\ - \\ \\
\ \ \
b [T \ \
[TTTT \ \ \
\ \ \

AL~

L1
3 pairs of homologous
chromosomes

|
|
|
|

|
|
W
|

wn
—
X~
w

-
N
)

\—

PCR PCR PCR
A\ | | /4

GEL
ELECTROPHORESIS

' ' Y '

A B C F
35—
)
30 - eoaams cE— L)
R
8_25——— ca—
()
— —
o 20— ey GEED oo
@
0
:5515——
C ) )
10— oo oaaee L)
) )
5_————
0
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Amplifying specific regions of DNA

Polymerase Chain Reaction

This material copyright © W. W. Norton and Company, Inc.,
unless otherwise stated. All rights reserved.
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Summary

e Studying proteins
® Protein interactions
e Real-life examples
e Studying DNA
e DNA seguencing
e DNA extraction

e DNA amplification
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Have a nice day!



