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ElEctrophnoresis

« Cation = positively charged ion, it moves toward the
cathode ()

« Anion = negatively charged ion, it moves toward the
anode (+)

* Amphoteric substance = can have a -
positive/negative/zero charge, It depends on conditions

* Principle:

* Some substances have different net charges and can be
separated into several fractions in external electric field.

« But velocity of a particle also depends on the:

*Size, shape of the particle and given applied voltage
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sodium dodecyl sulfate
polyacrylamide gel electrophoresis (Laemmli 1970)

BEFORE 5DS

/‘;lul.lged R-groups
SDS (sodium dodecyl hydrophobic areas
sulfate) is a detergent
(soap) that can dissolve
hydrophobic molecules but
also has a negative charge

*Therefore, if a cell is incubated with SDS, the
membranes will be dissolved, all the proteins will
be solubalized by the detergent and all the
proteins will be



Protein gel (SDS-PAGE) stained
with Coomassie Blue.



It IS a Jock??7???

Sir prof. Edwin Southern

Inventor of southern blot



The (alternatively, ) IS
an analytical technigue used to detect specific proteins In
a given sample of tissue homogenate or extract.

A IS a method routinely used in molecular
bielogy for detection of a specific DNA sequence in DNA
samples.

The IS a technigque used in molecular
bielogy research to study gene expression by detection
of RNA.

, based along the lines of
Southern blotting (which was created by Edwin
Soeuthern) and first described by B. Bowen and
colleagues in 1980, Is a lab technigue which involves
identifying and characterizing DNA-binding proteins
(proteins that bind to DNA).



Western Blotting (WB)

WB is a protein detection technique that combines
the separation power of SDS PAGE together with
high recognition specificity of antibodies

An antibody against the target protein could be
purified from serum of animals (mice, rabbits, goats)
Immunized with this protein

Alternatively, if protein contains a commonly used
tag or epitope, an antibody against the tag/epitope
could be purchase from a commercial source (e.g.
anti-6 His antibody)



WEB: 4 steps

1. Separation of proteins using SDS PAGE

A-sample lysis by lysis buffer (including proteases inhibitors)

B- mix with loading buffer and boil (makes the proteins solution heavy and colored)

C- SDS PAGE

2. Transfer of the proteins from the gel onto a nitrocellulose or
PVDF membrane (blotting)

3. Immune reactions
A- blocking the active sites of the membrane by blocking buffer

B- First Ab and then second Ab with enzyme linked

4. Visualization
A- Chemoluminescence method by ECL or colored method by DAB



The essence of Western-blot
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Nitrocellulose (NC) [ high
binding capacity, works well with
both protein and DNA

not need methanol to
preparation.

Polyvinylidene difluoride (PVDF)
1 high capacity and

stable, need methanol for
preparation.



. Prevents
the primary antibody from binding randomly to the
membrane



Antibody Structure

(a) antigen binding : 110 amino
acids; globular domain
used in many proteins.

. fragment antigen
papain binding

pepsin _

. Fe . fragment

(binding crystallizable (effector

of FcRs) )
functions)
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Immunoglobulins (lg) are
lycoproteins made up of and
polypeptide chains. The

simplest antibody molecule has a Y

S
C

nape and consists of four polypeptide

nains:two H chains and two L chains.

The four chains are linked by disulfide
bonds.



Antibody Classes: Structure




WEB) Steps 3-4: Immuno-detection
andr\Visualization

Indirect Detectable
Product

Datectable Substrate
Product l ) l }
Substrate » 2 ‘ '"’h'f. Enzyme




visualization of western blot

Most common methods

1- by substrate ( ex. DAB) that affected by
atomic O resulted from H202 hydrolysis by HRB enzyme
linked to secondary antibody and a colour develops

2- a reagents that affected by atomic O and give
luminescence that filmed on X ray films in a dark room,
more sensitive than colorimetric method

3- , Using a fluorescently labeled secondary
antibody instead of HRP



Visualization of reactive bands

DAB ECL FLUOR.



DAB

ECL

ECL is more sensitive 3-5 folds



Some points for consideration



Stacking gel

Resolving or

separating gel

Each band does not represent a single
protein, but may by a lot of proteins.



SDS page stained The same but after
with coomassie blue Western blot




Coomassel blue vs silver stains

Different threshold



Protein bands analysis software
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Protein molecular mass
caletilaion

Apparent mole. Mass from SDS gel

Top of resolving gel

Migration
distance of
unknown
band

(45 mm)

Migration
distance

of dye front
(67 mm)

Unknown band

Dye front




Determine migration distance of each standard (s)
Determine migration distance of dye front (c)
Determine the Rf (relative migration of each
standard) s/c

Draw a plot between log mol weight of standards (y)
and Rf (X)

Migration distance of unknown protein: 45 mm
Migration distance of dye front: 67 mm

So Rf =45 mm/67 mm = 0.67

Determine it in the curve and obtain the
corresponding log Mol. W

+ Standards
= Unknown



Exact mol. Weight calculated from its
amino acids residues
M.W. of protein = # amino acids x 110 Da
Or use mol. Weight calculator
Mol weight of protein from its gDNA
get cDNA from NCBI, and divide it by 3 to
get number of amino acids and multiply
by 110 to get the mol. Weight in Dalton
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https://www.ncbi.nlm.nih.gov/nuccore/?term=p53+human &

ltems: 1 to 20 of 23721
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Homo sapiens mRNA for P53, complete cds
2,451 bp linear mRNA

Accession: AB032923.1 GI; 23491728

Protein PubMed Taxonomy

GenBank FASTA Graphics

Homo sapiens p5d (p53) gene, exon 7 and partial cds

110 bp lingar DNA
Accession: JFO23572.1 GI: 349734069
Protein  Taxonomy
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Homo sapiens p5s (p53d).gene, _exon 6 and partial cds

113 bp lingar DNA
Accession: JFO23571.1 GI: 349734067
Protein  Taxonomy

GenBank FASTA Graphics

Homo sapiens p53s (p53d).gene,_exon 5 and partial cds

183 bp linear DNA
Accession: JFO23570.1 GI: 349734065
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See more..
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Homo sapiens mRNA for P53, complete cds

GenBank: AB082923 .1
FASTA  Graphics
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ABBB2923 2451 bp mRNA linear PRI 81-APR-2083
Homa sapiens mRNA for P53, complete cds.

AB@E2923

ABBB2923.1

Homo sapiens (human)
Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplerrhini;
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1
Azuma,¥., Shichijo,S., Maeds,Y., Mskatsurs,T., Nonaka,Y., Fujii,T.,
Koike,K. and Itoh,K.
Mutated p53 gene encodes a nonmutated epitope recognized by
HLA-B*4601-restricted and tumor cell-reactive CTLs at tumor site
Cancer Res. 63 (4), 854-858 (2083)
12591737
2 (bases 1 to 2451)
Shichijo,S. and Itch,k.
Direct Submission
Submitted (26-MAR-2002) Shigeki Shichijo, Kurume Univ. School of
Med., Dep. Immunol.; 67-Asahi-machi, Kurume, Fukuoka 338-8811,
Japan (E-mail:shichijofimed.kurume-u.ac.jp, Tel:81-942-31-7551,
Fax:81-942-31-7699)
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forganism="Homo sapiens"

/mol_type="mRNA"

fdb_xref="taxon:3605"
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Articles about the TP53 gene

RBM38 plays a tumor-suppressar role via
stabilizing the p53- [J Exp Clin Cancer Res. 2018]

TP53-dependence on the effect of doxorubicin
and Src inhibitor combination [Tumour Biol. 2018]

Polymorphisms of p53 promoter and
susceptibility to L [Clin Exp Obstet Gynecol. 2016]

See all...

I ——
Pathways for the TP53 gene -
Ferroptosis

Mitophagy - animal

Fluid shear stress and atherosclerosis




ORIGIN

cgtgetttes
gccatggage
tcagacctat
atggatgatt
ccagatgaag
cctacaccgg
cagagaacct
aagtctgtza
acctgeoctg
atggocatct
gagcgotget
aatttgegts
tatgageooge
agttcctgea
tccagtggts
agagaccggc
cccccagggs
a8gaRaCCac
atgttccgag
gE5g8Eages
catasaaaac
gttccccact
tctttgaace

tgtoccggee
tggggagtag
atgtaagasa
geocacttca

/gene="p53"

{codon_start=1

/product="p53"

/protein id="BAC16799.1"
/translation="MEEPQSDPSVEPPLSQETFSDLUWKLLPENNVLSPLPSQANDDLM
L5PDDIEQWFTEDPGPDEAPRMPEAAPRVAPAPAAPTPAAPAPAPSHPLSSSVPSOQKT
YQG5YGFRLGF LHSGTAKSYTCTY SPALNKMFCQLAKTCRYQLIWVDSTPPPGTRVRAM
ATYKQSQHMTEVVRRCPHHERCSDSDGLAPPQHLIRVEGNLRVEYLDDRNTFRHSVVY
PYEPPEVGSDCTTIHYNYMCNSSCMGGMNRRPILTIITLEDSSGNLLGRNSFEVHVCA
CPGRDRRTEEENLRKKGEPHHELPPGSTKRALSNNTSSSPQPKKKPLDGEYFTLQIRG
RERFEMFRELNEALELKDAQAGK EPGGSRAHSSHLKSKKGQSTSRHEKLMFKTEGPDS
0"

acgacggtga cacgcttoce tggattggoe agactgoctt cogggteact
sgccgcagtc sgatcctage ghogagocce ctotgagtca ggasacattt
ggasactact tcctgaasac aacgttctgt coccctigee gtoccaagea
tgatgetgtc cocggacgat attgeacaat ggticactga agaccoaggt
ctcccagaat gocagagect gotcoocgeg tggoccctge accagraget
cggcccctge sccagoccoe tootggooce tgtcatotte tgtooctice
accagggeag ctacggtttc cgtctggget tottgoattc tgggacagee
cttgeacgta ctococtger ctcaacaags tgtittscca actggocasg
tgcagotgtyg getteattor acaccoocge coggoacccg cgtocgogeo
@caagcagtc acagcacatg acggaggttg tgaggogctg cocccaccat
cagatagcga tggtotgece cotocteage atcttatocg agtegasges
tggagtattt ggatgacags aacacttttc gacatagtgt getggtgcce
ctgaggttgg ctctgactgt accaccatce actacasacta catgtgtasc
tgggcggeat gaaccggagg cccatoctoa coatcatcac actggaagac
stctactggg scggaacage tttgaggtee atgtttgtge ctgtoctges
gcacagagga sgagaatctc cgcasgaaag gggagoctca ccacgagetg
geactaageg agractgtor aacaacacca gotcctoteoo ccagocaasg
tggatggaga atatttcacc cttcagatcc gtgggogtea gogottcgag
sgctgastga ggcctigeas ctoasggatg cocaggotge gasggagcca
ggectcactc cagocacctg aagtccaaas agggteagte tacctoooge
tcatgttcaa gacagaaggg ccigactcag actgacattc tocactictt
gacagcotoo caccocccatc totcoctoce ctgocatttt gggttttges
cttgcttgea staggtgtec gtoagaagea cocaggactt coatttgett
ctccactgaa casghttgece tgcactggtg ttttgttets ggoageages
gacataccag cttagatttt saggttttts ctgtgagsga tgttteggss
tgttcttgea gttasggett agtttacaat cagccacatt ctaggtages
ccgtactaac cagggaaget gicocteact gttgastttt ctctaacttc

https://www.ncbi.nlm.nih.gov/nuccore/AB082923.1 &

variants for the TP53 gene. I

More about the TP53 gene

This gene encodes a tumor supprassor protein
containing transcriptional activation, DNA
binding, and cligomerization domains. The
encoded pr...

Also Known As: BCCT, LFS1, P53, TRPR3

I ——
Homologs of the TP53 gene
The TP33 gene is conserved in chimpanzee,

Rhesus mankey, dog, cow, mouse, rat, zebrafish,
and frog.
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RT-PCR vs western blot
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mRNA level does not always match
its corresponding protein level

CYP1B1
01 2 1 1 6 Huh
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P53 protein and gene expression
are not matching
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