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Aviyveuvon lObtkwv aAAnAouytwv DNA
MeAetec yovidLakng ekppaonc (mRNA)
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Blotting ka ctunwpata

* H avaykn HeAETnC tTnC B€onc dIKWV
aAAnAouxLwv oto yovidlwpa f Tou
NPOTUTIOU EkPpaong evoc yovidiou
SNULOUPYNOE TNV OVAYKN OVATTTUENC
neBodwv yla avixvevon aAAnAouvyilwv
VOUKAEIKWV 0&EwV



Blotting ka ctunwpata

H mpwtn texvikn emvonbnke kat avantuxdnke to 1975
aro tov E. M. Southern kot adopd otn LEAETN
aAAnAouxwwv DNA. Baoiletal otn petadopd TUNUATWY
DNA o€ pepBpavec kat dEPEL TO OVOUA TOU: avaAuon
kato Southern, n otuntwua Southern, np Southern blotting.

AkoAoUOnoe n avaAvon aAAnAouxiwv RNA. Katad
«yewypadkn» avaloyia kat v eidel Aoyoratyviou, n
TEXVLKN OVOUAOTNKE avaAuon kata northern, n otunwua
northern, i northern blotting.

T€Aog, N avaAuon MPWTEIVWV HE petadopd amo
TINKTWHLOTO. O€ PEUBPAVEC, OVOUAOTNKE avaAuon Katd
western, otunwuo western, n western blotting.



Blotting ka ctunwpata

AdOTou SlaxwploToUV Ta VOUKAEIKA oféa amod TI¢ mpwTelveg,
urtopoUv va avaAuBouyv, Kol ta pev Kot oL g, o€ LKA

nnktwpata (ayopolng, moAvakpuAapidiouv).

Katormwv petadepovtal pe Stapopouc TpOTmouc amo T
TUNKTWHOTO 0€ ELOLKEC HEUPPAVEC TIPOKELUEVOUL VAl
poviponown®ouv/akivnronowtn®olv (immobilization).

H povipomnoinon e€umnpetel oto va mapeXeL pa otabepn faon

(ouvnBwc pepBpavn) ya mepattepw avaiuvon,.

Me tn dadikacio avtn tng petagopadg (transfer) ko
arnotunwong (blotting) oe pepBpavec dSnuiouvpyovivtal ta
OTUTIWHLOLTAL.






Southern
DNA



AvaAvon kata Southern

Edwin M. Southern
University of Edinburgh (1967)
University of Oxford (1985)



Detection of Specific Sequences Among DNA Fragments
Separated by Gel Electrophoresis **

E. M. SOUTHERN
J. Of Mol. Biol. (1975) 98, 503-517
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DNA Kot TAKTwpo ayapolnc

“smear” of
digested DNA o To yevoutko DNA eival moAu peyalo ya

va 6LEABeL o€ Eva AKTWHO ayapolnc.

Agarose gel



EvoovoukAedoec mepLopLlopoU

Hpal
TudAa akpa g Q:_T—:)g
¢ TIMATRIImImITEGE 0 5
(blunt ends) Gt
EcoRI

5 BE@ATATTTTC 0 3
3@ T TATAGT 0 DS

cut
Hindlll
5 o AMeA_G C T T O3
KoAAwdn akpa . Y TG R
(sticky ends) cut
Pstl
O € T G C AeG 3
(7 W o< ¢ T [ - D )

cut

Copyright © 2004 Pearson Education, Inc., publishing as Benjamin Cummings



Aloywplopoc deiypatoc — AvaAvon kata Southern

“smear” DNA
TIOU €XEL UTTOOTEL MEYN

* To yevouko DNA eival oAU peyado yla va
el0€NOeL o€ €va AKTWHA ayopolng

e Xpnon evOOVOUKAEQOWV TIEPLOPLOMOU YL VAL
KOTIEL O€ ULKpOTEPA KoppaTia (bnuioupyel
€LOLKEC KATATOUEC AAANAOUXLWV — AUTEC
aAAdlouv ntapouoia peTaAAAEEWV)

* PuBulotika StaAvpata tou
xpnotportotovvtol: 1X TAE  0.5X TBE

Agarose gel

TAE: Tris-Acetate-EDTA; TBE: Tris Borate EDTA
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§ 8 y ALoxwpLopocg Metadopa (armotunwon, blot)
DNA peta TUNUATwy DNA TUNUATwy DNA
DNA OO meyn e 0€ MAKTWHA ayapolng o€ HepPpavn
EVOOVOUKAEAOEC
TEPLOPLOOU i
ONUOOUEVOC
LYvnUEeTn¢
[ -
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Ot {wvec DNA pe mpoobepévo

Enwoaon onpoopEvou

MeuBpavn pe «lwvec»
XvnOeTn pe puepBpavn

LY\vnBE£TN ekBETOVTAL O PLAN DNA petd tn petadopa



AvaAvuon kata Southern: n emwoaon pe yyvnOeTn

’)




Metadopa o€ pepfpavn

KaAvpa

N

AnoppodnTiko xapti

Kivnon PA kat
VOUKAEIKWV 0€wv

Xapri (Filter paper)

Xapri (Filter paper bridge)

.1% z

PuBuiotiko Guil\up.a lgng o~ "g,.-f PuOpotiko Stalvpa

(PA, buffer) /‘o" / IR °'*;-:‘1/ o T (PA, buffer)
Buffer: $8C, Saline-Sodium Citrate

http://www.gbiosciences.com/EducationalProducts/products.aspx?productid=0423564f-b320-4f8d-99b7-ed6f9fba5861&print=true



YBpLdiopoc DNA yia tavtonoinon EL0Kwv
(specific) popiwv DNA

e YBpLOLopOC:

N aAAnAentidpaon BAcel CUUTTANPWUOTLKOTNTOG
LLOVOKAWVWV TTOAUVOUKAEOTIKOLWV ato duo
SLaPOPETLKEC TINYVEC



IxvnOetnc, probe

Eva el0ko tunpna DNA i RNA rtou pmopet va uBpidioet e
10 Ttpo¢ avaAvon Seiypa DNA ) RNA.

MpogAeuon LxvnOETN
npoiov cuvBeonc PCR,
kKAwvortoinon yevoutkoU DNA ] cDNA, kaBwc kot RNA.

O xvnBETNC pemeL va onpavOel pLv tov uBpPLOLOUO pE:
-padLevepyo 32P

-un padlevepyn Plotivn, dtyoéuyevivn, pOopilovoa xpwon

MpEMEL va elval LOVOKAWVOC KaTd Tov UBPLOLoUO



2UuvOeon yvnOetwv

e Kowec peBodol onpavonc
— Nick translation
— 2ZAupovon peocw PCR

— Tuyala opoavon 6UEPWY — N TILO EUKOAN KOl EVPEWC
XPNOLLOTIOLOUEV

— H kaBapotnta tou yvnbETn e€aptatal amno autr Tou
EKUOYELOU

Kadapo ekuayeio = kadapoc iyvnietnc = kadapa anoteAéouara!

IxvnB£tng

> <« > <« > “« > “ P> 4 > > > €« > «TUXOLiOL,GLlEPEiC
TUXGiOl Egauspsi_c | | | || | EKKlvnTEC
y | | || |
vnOéteg DNA



>UvOeon yvnBetn

* O yvnbetng eival eva avtiypado ploc aAAnlovyioc DNA mou
glval KATAAANAQ ONUOCUEVN WOTE VA UTTOPEL Vo avixVeUBeL.

Avtidpaon

— cr’mavon}q

YFG
P> —

Yriootpwpa
(ouvnBwc tepLoxn
DNA mpoc avixvevon)

—

YFG

YFG

YFG

YFG

YFG

NUOOUEVOL LXVNOETEC

<«— EKKLVNTEC YFG, your favorite gene (n aAAnAouyia tou DNA mtou poag evéladepet)



MEBOobdolL orjpavonc

e YUvBeon veou DNA mapoucia GNUOCUEVWVY
NPOOPOUWYV CUCTATIKWVY

e [MpocONKN ocnpavong otol AKPOA EVOC
noptou DNA.



Avo neBodol onpavonc

* Padlevepyoc onpovon
—_ 32P

* Mn padlevepyn
— Digoxigenin
— Biotin



MeOobdol onpavonc

Padievepyoc onjpavon
— 32P
* Mo pwodpoplkn opada ota nepltoocotepa dCTPs elvat onpaopevn e
padlevepyela (32P)

* Ta padlevepyd B-cwpatia aviyvevovtal e eva Gidp aktivwy X

* [MAegovektrpota
— Evawobnoia
— EukoAla onpavong

* MelovekTipata
— NoAAa petpa aodaleiaclots of safety precautions required
— Aotabn poptla
— Anattouvtal peyalol xpovol avixveuong
— Kootocg

eKpayeio

“— > P> > > — > — >

Tuxaiol 6uepeic
IVNOETEC TTOU W T T ﬂ
avayvwpilouv 1o 32p 32p 32p 32p

YFG (a6 ekpayeio) 32p 32p32p32p 32p 32p 32p 32p



MeBOodol onpavonc

 Mn padlevepyoc onpavon
— Awyoéuyevivn (Digoxigenin, DIG)

* H DIG cuvbéetal xnuLKa oto dUTP —
Evowuatwverat oTa TUN pata oy

gvioyUovTaL armo Ta Tuxaia 6uepn

* Xpnon aVTLOWMATOC YLOL VAL OVIXVEUBEL N HO
DIG petad tov uBpLdlopo (onwcg Ba dolL e H Digoxigenin
Kall oTnVv avaAlvon katd “Western”)

MAeovekTpoTOL
Acdalela
Mukpol xpovol avixveuong —ouvnOwc SeutepOAeTTA EWC AETITA
YtaBepotnta — O LYvNOETNC UmopEeL va xpnoLpomnotnBet yla Uveg
Kooto¢ — MakpornpoBeopa, oAU OLKOVOULKOC
MelovekTipota
XapnAotepn evatlcbnoia
H avixveuvon amnattel emutA€ov BApata
Mpémel va amopakpuBvel o tyvnBeTng yia emavainyn tng dStadikaociog



Avtidpaon onuavong

* H pébBodog ouvOeoNC onUOCUEVWY LXvnBeTwV pe 32P kat Dig sival idla

Dig YFEG
I YFG 5 .
dATP, dUTP, dGTP, dTTP NUHAOHEVOL
KaBapd 5 DNA 1] pe Dig
APO YEVORHO 4 Tuxaio onpacpeEva 6uepn YEG
cDNA
YFG

*  KoBaplopog ocnUaopEVWY LYVNBETWY o N EVOWHOTWHEVA HOPLa LECW
Katakpipvnong 1 otnAng kaboaplopou
* [oooTtikomnoinon moocootol GHUAVONG
— Anqpaitntn WOTE VoL LNV MpooTtebel oUTE PeyAAn OUTE ULKPR TTOCOTNTA
«onuovong»...
e 32p—xvnbétnc: - 1-5 ng/ml
* Dig—1xvnBétng: 20-50 ng/ml



Hybridize probe
to membrane

Important points
Hybridization conditions

YBpLOlopoc

Prehybridization

The blot is mostly empty space — your probe will easily bind to
this empty space — NOT GOOD!

Prehybridization fills this empty space with non-specific nucleic
acid — usually salmon sperm DNA (if you’re studying salmon or a
related fish, you will need to find another blocking agent!)

Usually 1 hour at the hybridization temperature is sufficient
Hybridization usually goes overnight
Usually done in a hybridization oven

What’s in the hybridiziation solution?

Formamide — displaces water; “opens” nucleic acid
Denhardts reagent — blocking solution (BSA, PVP, Ficoll)
Dextran sulfate — artificially increases probe concentration

SDS — alleviates hydrophobic interaction — 2 nucleic acids can
stick together simply through hydrophobic interactions

Hybridization solutions can be purchased — much easier and more

cost effective than making all this stuff yourself!



KALBavoc uBpLolouov




YBpLOlopoc

Stringency
— High stringency — Probe won’t bind anything
— Low stringency — Probe binds everything
— Things that affect stringency:
» Salt (NaCl) concentration (lower = high stringency)
* Formamide concentration (higher = high stringency)
* Temperature of incubation (higher = high stringency)
— Finding the correct stringency conditions can vary from probe to probe
— Using a commercially available hyb solution, a good place to start is:
e 68° for an RNA:RNA hybridizations
e 50° for DNA:RNA hybridizations
e 42° for DNA:DNA hybridizations

*  Post hybridization washes
— Gets rid of excess unbound probe
— Contains low salt and high detergent



Aviyveuon

e 32p yvnBeTnC: £€kBeon TOU
otuniwpatoc (blot) oe dpiAp pe pa
eldkn enidpavela/o0o6vn nou
EVIOYXVEL TO oA 0 XapnAn
Bepuokpaocia (cuvnBwc -80°C)

* DIG-1yvnBeTEC amattouv PEPLKA
apamavw BApata ylo aviyveuon




Aviyvevovtac tnv DIG

Avtiowpa évavtl tng Dig ouleuyuEvo UE TO
gviupo aAkaAlkn pwodataon (AP)

Mpoodeon oe pepBpavn Nylon

> 3 < * Apxwa yivetot kaAun oAwv twv BEcEwv
< @ > npooéscnq LLE npwtelvn (ouvnBwce BSA),
v WOTE VA TIEPLOPLOTEL N UN — EL8LKN cUVdeaN

(6nAadn to avticwpa va «TILACELY HLOVO

oto DIG, kol OxL o€ AAANEC 1N — ELOLKEC
IxvnO£tnc Dig

v
p

B€oeLc —oL omoiec £xouv KaAudBel amo tnv
BSA).

 Enwaon pe aviiowpa evavtl tng DIG.
* EkmAUOELQ

* HAP anopwodpopuALWVEL TO UTIOCTPW LA
¢ (AMPPD), pia avtidbpaon mou ekAUEL
dwc otat 477nm

*  To pwc aviyvevetal oo To GiAp

H dwadikaoia yivetal og L6k KaoETa o€
OKOTELWVO BAAapo




EpapLoyEC TwV OTUNMTWUAT
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— Genetic deficiency
mapping

— SNP mapping (DNA
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Size of DNA fragment

Restriction endonuclease and gel electrophoresis... ... .to identify DNA

from a source
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Gel electrophoresis

1 2 35 4 5 8



Before Southern Blot

“Scientists knew that they could chop up DNA using restriction enzymes ... They
could then separate the resulting pieces by loading the collection onto an agarose
gel and applying an electric current. The pieces would migrate at different rates,
depending on size ... For organisms with large genomes, however, this procedure
generated a smear of DNA ... Finding a single piece of DNA that carried a specific
sequence was hopeless...

Southern realized that he could accomplish his task by brute force: carving the gel
into small horizontal slabs, washing the DNA out of each gel slice, attaching every
portion to a separate filter, fishing for the particular DNA with a piece of matching,
radioactively tagged RNA that would bind to it, and then measuring the amount of
bound radioactivity. The tedium and labor involved in such a scheme spurred
Southern to think of a better way. “



Albert Lasker Award for Clinical Medical Research '05

“My big contribution to science was the discovery that blotting paper could be
used to soak liquid out of jelly. | wouldn't be here today if others had not found
clever applications for this simple discovery and I'm delighted to share this
prestigious award with Alec Jeffreys who used the method to make the most
important discovery that genes have a split structure - the, introns in eukaryotic
genes, and he also developed his famous fingerprinting method from it. But there
have been others and | get a little bit of credit for each application and as there
have been many and colleagues have been generous in their acknowledgement,
the credit has mounted up over the years. | hope that anyone who has used the
method, learning of this award, will feel that they have earned a share in it. “

- Acceptance remarks by Edwin Southern






AvaAvon kata Northern

Proc. Natl. Acad. Sci. USA
Vol. 74, No. 12, pp. 5350-5354, December 1977

Biochemistry

Method for detection of specific RNAs in agarose gels by transfer to

diazobenzyloxymethyl-paper and hybridization with DNA probes
(single-stranded nucleic acids/methyl mercuric hydroxide-agarose gels/Drosophila melanogaster RNA /hybrid plasmids)

JAMES C. ALWINE*, DAVID ]. KEMP, AND GEORGE R. STARK

Department of Biochemistry, Stanford University School of Medicine, Stanford, California 94305

Communicated by David S. Hogness, September 12, 1977



O MOAUMEPLOMOC TOU aKpUAapLdiov
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http://www.siumed.edu/~bbartholomew/course_material/protein_methods.htm



MéeyeBoc mopwv

Acrylamide Bis

Polyacrylamide

CHa= CIIH + CHy= (l)H —> — CHa— (IIH —CHz— ClH—CH2= (|3H —

NH> ITIH

il

IIJH
G=0
CH2= CH

G0 G=0 G0
I

NH2 NHz NH
|
T
e e
(I3=O C=0 c=0

I I
— CHo— CH—CHo— CH—CH>—CH —

%T =9 acrylamide + g cross-linker 100

Total volume, mli

%C = g cross-linker

x 100

g acrylamide + g cross-linker

%T, total monomer concentration (in g/100 ml), and

%C, weight percentage of crosslinker

http://www.bio-rad.com:80/evportal/en/GR/evolutionPortal.portal?_nfpb=true&_pagelabel=SolutionsLandingPage&cat|D=LUSPBRM5B
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AvaAuon kata Northern: oxnpotikn mopeia
)
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P Atoxwplopoc RNA Metadopa (armotunwon, blot)
O€ TINKTWHO Tunuatwv RNA
RNA rnoAvakpuAaptdiou - oupiag o€ HEUBpavn
LETA aTto eKXUALON ¢
ONUOOUEVOC
LYvnUEeTn¢
[ -
(G — -— _- D — -
«— ot =r|led-|ZzZ_=C
Ot {wvec DNA pe mpoobepévo Enwoaon onpoopEvou MepuBpavn pe «Iwvec»
LxvnOETn ekBETOVTOL O DA

Lx\vnOETN ne pepPpavn RNA petd tn petadopa



>uvBetovtac evav tyvnBetn

* O xvnBeTNC elval eva avtiypodo pLog
aAAnAouvuyioc DNA mou eival KataAAnAa
ONUOOUEVN WOTE VA UTTOPEL va avixVveUOEL.

Avtidpaon

, YFG
— orpavong
YEG YEG SNUOGCUEVOL LXVNOETEG
Yrdotpwpa YFG
(cuvnBwg T[E(,)LO)(I"] YEG
DNA mipog¢ avixveuon)
YFG

e Jo ekuayeio ouvOetetal ue PCR
o[l avaAUoeLC Kata Southern, To ekuayeio MPEMEL va yiveTal oo Yevoutko DNA,

OnA. va repLexet vtpovia kat eéovia — lNati;
o[l avaAuoeic kata Northern, to ekuayeio npemnel va ouvIietetol arto cDNA,
onA. uovo géovia— nari;



AAAQL...

PCR
RT-PCR

1953 Watson and Crick propose the double-helix model for DNA structure based on x-ray results of
Franklin and Wilkins.

1961 Marmur and Doty discover DNA renaturation, establishing the specificity and feasibility of
nucleic acid hydridization reactions.

1962 Arber provides the first evidence for the existence of DNA restriction nucleases,
leading to their purification and use in DNA sequence characterization by Nathans and H. Smith.

1966 Nirenberg, Ochoa, and Khorana elucidate the genetic code.

1972-1973 | DNA cloning techniques are developed by the laboratories of Boyer, Cohen, Berg,
and their colleagues at Stanford University and the University of California at San Francisco.

1975 Southern develops gel-transfer hybridization for the detection of specific DNA sequences.

1975-1977 | Sanger and Barrell and Maxam and Gilbert develop rapid DNA-sequencing methods.

1982 GenBank, NIH's public genetic sequence database, is established at Los Alamos National Laboratory.

1985 Mullis and co-workers invent the polymerase chain reaction (PCR).




1869 Miescher first isolates DNA from white blood cells harvested from pus-soaked bandages obtained from a nearby
hospital.

1944 Avery provides evidence that DNA, rather than protein, carries the genetic information during bacterial
transformation.

1953 Watson and Crick propose the double-helix model for DNA structure based on x-ray results of Franklin and
Wilkins.

1955 Kornberg discovers DNA polymerase, the enzyme now used to produce labeled DNA probes.

1961 Marmur and Doty discover DNA renaturation, establishing the specificity and feasibility of nucleic acid hydridization
reactions.

1962 Arber provides the first evidence for the existence of DNA restriction nucleases, leading to their purification and use
in DNA sequence characterization by Nathans and H. Smith.

1966 Nirenberg, Ochoa, and Khorana elucidate the genetic code.

1967 Gellert discovers DNA ligase, the enzyme used to join DNA fragments together.

1972-1973 DNA cloning techniques are developed by the laboratories of Boyer, Cohen, Berg, and their colleagues at Stanford
University and the University of California at San Francisco.

1975 Southern develops gel-transfer hybridization for the detection of specific DNA sequences.

1975-1977 Sanger and Barrell and Maxam and Gilbert develop rapid DNA-sequencing methods.

1981-1982 Palmiter and Brinster produce transgenic mice; Spradling and Rubin produce transgenic fruit flies.

1982 GenBank, NIH's public genetic sequence database, is established at Los Alamos National Laboratory.

1985 Mullis and co-workers invent the polymerase chain reaction (PCR).







Cleavage of Structural Proteins during the Assembly of the
Head of Bacteriophage T4

by Using an improved method of gel electrophoresis, many hitherto

U. K. LAEMMLI unknown proteins have been found in bacteriophage T4 and some

MRC Laboratory of Molecular Biolo of these have been identified with specific ﬁene preducts. Four

Hills Road, Cam’brldge ' o major components of the head are cleaved during the process of
assembly, apparently after the precursor proteins have assembled
into some large intermediate structure.

NATURE VOQL, 227 AUGUST 15 18970



HAektpodopnon o€ SUO PACELC

Negative
Electrode | 5ad samples here,
Buffer
s

Positive
Electrode

An illustration of an
apparatus used for SDS PAGE.

http://ww2.chemistry.gatech.edu/~lw26/bCourse_Information/4581/techniques/gel_elect/page_protein.html



Antodiataén kot popTion HOKPOUOPLWV

>p

>

H HEpKATTOALOOVOAN

anoétataoost TNV MPWTEIVN  p-mercaptoethanol

1L

SDS

DOPANS

Tol pKPpA popLa Kvouvtol
YPNYOPOTEPQ OTO TNKTWHLAL

To SDS npoobévetal
OTOLXELOUETPLKA OTNV TPWTEIVN

DOPANNPAND

Ta peyala popla Kivouvtol
Bpadutepa 0TO MAKTWHA

OH

?”2
(ljllz
SH



MéeyeBoc mOpwV Kal HETAKIVNON TIPWTEIVWV

- N _ Mixture of
macromolecules
Electrophoresis |
> oy &
v .,
178 Porous gel 4
p
2 - J
~ B 3

Transmission-Electron Microscopic image
of a polyacrylamide gel. A
polyacrylamide gel is a labyrinth of
tunnels, the pore size is determined by
the total amount of monomer present
(%T) and the amount of cross-linker (%C).

http://en.wikipedia.org/wiki/File:TEM_image_of_a_polyacrylamide_gel.jpg http://oregonstate.edu/instruction/bb450/fall12/lecture/proteincharacterizationoutline.html



Kivnon pakpopopiwv Kot Aoyaptopot

kDa
k™ ™ 4t
y
— 130 — e 3 y=log, ()
1 ?
! 0= . .+ . , oz
55 — S— 0 6 8 10
\ ® -1
slab of polyacrylamide gel
-2
35— e
-3
25—
-4
LOGARITHMS, (from *oy® ratio, and «zép-@
15— number), the indices of the ratios of numbers to

one another ; being aferies of numbers in arithmetical
progreflion, correfponding to others in geometrical
progrefion ; by means of which, arithmetical calcula-
tions can be made with much more eafe and expedi-
tion than otherwife.

Encylopzedia Britannica, 1797
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(A) sample loaded onto gel (B) pvt:)te_in w;th ;:!vg
by pipette subunits, A a ,
joined by a disulfide single subunit
cathode bridge protein

plastic casing A B c
%Ss% %

HEATED WITH SDS AND MERCAPTOETHANOL

- negatively
charged SDS C
molecules

A - B
| |

POLYACRYLAMIDE-GEL ELECTROPHORESIS

-LI_—LI‘@

Bl \—
C N/
A \—
\ ®

'

slab of polyacrylamide gel

http://www.moleculardetective.org/TutorialProteomics/TutorialProteomicsPage6.html http://www.imb-jena.de/~rake/Bioinformatics_WEB/proteins_purification.html
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o
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slab of polyacrylamide gel

Opw¢, oL TpwTelveg eivat puéoa oto MAKTWHA

Av O0pw¢ petadepBolv navw oe pla emidpaveta (m.x. pa pepBpavn)
Oa propoloav va avixveuBouUv HE Eva avTiowpo



NMw¢ propei va poodloplaBei pa mpwrelvn o€ éva piypo mpwteivwv;

anwtéfvn-otéxoq i} avtlyovo

v

Emitomnog :

Avtiocwpa

Av Opwc ot tpwrelve petadepBolv ndvw o€ pla emdpavela

(r.X. wa pepPpavn)
Oa propoloav va avixveuBoulv e Eva avTiowpo



Metadopa o pepBpavn

Western Blot Setup

Gel cast between glass plates,
Notches cast in top of gel to receive samples.

Separated Gel
Components Transfer Membrane
- - - L1 Filter Paper
Tracking Dye ~ ‘ oo 1 . pads
Support Grid

Diagram 1: lllustration of Western Blot Setup.

http://www.leinco.com/general_wb
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http://www.komabiotech.co.kr/www/techniques/immunodection/wbProtocol.html
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Detection in Western Blots

Detection Signal
d (colorimetric or chemiluminescent)

Enzyme-conjugated ——
Secondary Antibody

Primary Antibody
4

Enzyme Substrate

Target Protein

Membrane Containing Transferred Protein

Diagram 2: lllustration of detection in Western Blots.

http://www.leinco.com/general_wb
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(1) Kat edw, yivetal apyka kaAvn
OAwV Twv BEcewv poodeong pe
npwtelvn (ouvnBwcg BSA), wote va
TEPLOPLOTEL N N — €161k ouvdeon
(6nAadn To avtiowpa Vo «TILACEL
LLOVO OTnV PwTelvn-0To)O0, Kol OxL

@ Substrate reagent is then
added to the blot —

=]

@ @ The enzyme catalyzes
A biotting grade antibody- the substrate (S} to form a

enzyme conjugate is added detectable product (F) at
to bind to the primary the. ste of the antigen-
antibody antibody complex

)

Primary antibody to
a specific antigen is 4
incubated with the membrane

\
Blocking reagent blocks

unoccupied sites on the
membrane

\

0€ AAAEC U — eOLKEC BE€oelg —ol
omoieg £xouv KaAudOeL armo tnv
BSA).

(2) I‘Ipooc‘Seon 1°Y avTIoWNATOC O€
npwtelvn-otoyo.

(3) To 1° avtiocwpa tpoodEveTal
arno €va 2° avtiowpa, To omoio
EXeL avantuxBel wote va
avayvwpllel avtiowpota. Xto 2°
avtiowpa, eivat oulevyuEvo eva
€vlupo (ouvnBwc aAKaALKN
dwodataon, A urtepoteldbaon)

(4), (5) I'Ipooer’]Kr] unoorpo’ouaroq
(S) ko napaywyn npoiovtoc (P)
nou Sivel orpa otnv avtidpaon
(r.X. dwg).

EtoL mpoodiopiletal n mpwtelvn -
0TOX0G

http://www.bio-rad.com:80/evportal/en/GR/evolutionPortal.portal?_nfpb=true&_pagelabel=SolutionsLandingPage&catID=LUSQ6KKG4
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A. Colorimetric B. Chemiluminescence C. Fluorescence
Substrate Substrate
\l/
r Light

http://www.bio-rad.com:80/evportal/en/GR/evolutionPortal.portal?_nfpb=true&_pagelabel=SolutionsLandingPage&catID=LUSQ6KKG4
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Colorimetric and chemiluminescent blots.
A dilution of a GST fusion protein was immunodetected using a monoclonal antibody specific to GST

followed by A, an AP-conjugated secondary antibody and BCIP/NBT substrate for colorimetric detection, or
B, an HRP-conjugated secondary antibody and Immun-Star™ WesternC™ chemiluminescent substrate for

chemiluminescence detection.

http://www.bio-rad.com:80/evportal/en/GR/evolutionPortal.portal?_nfpb=true&_pagelabel=SolutionsLandingPage&catID=LUSQ6KKG4
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Bromophenol
blue

Source tissue

% Jl Micracentrifuge

R
$DS; HCl ddH,0 Sample tube
Tris; buffer Heater Vortex sample
DIT
QTglalatatty
- Gel cassette
Anode Cathode Ha@ilton
1 1 buffer buffer syringe
.. AN |
| Negative
electrode O s .
] chamber ampe
Anode (+) =— Cathode () '
y D
- ROTUL] AN

TN e HE).
1 J

Tank Power source

Separate protein
bands

http://en.wikipedia.org/wiki/Western_blot
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Transfer buffer

Cathode ()

Filter paper
Gel

Nitrocellulose membrane ’D

L\

Blocking buffer
Memb
embrane
(with “
transferred \‘
proteins) R

Primary antibody

Filter pdper —
Membrane
Anode (+) (with transferred
proteins)
“If proteins are hydrophobic,
use PVDF membrane instead.
Horseradish
peroxidase
conjugated

secondary antibodies

| y t
~._Wash buffer TBST {

Q

Incubate blots \
overnightat4” C

S

QR R

Incubate blots 2 v
hours at room
temperature

Membrane
(ready to be
visualized)

http://en.wikipedia.org/wiki/Western_blot




Immunoblot and

Enzyme-linked assay

Molecular Cell Biology, 4t" Edition



