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Protein separation technique Physical or chemical property

native gel electrophoresis molecular weight, charge
SDS-PAGE molecular weight
soelectric focusing charge

chromatofocusing charge

ion exchange chromatography charge

gel filtration chromatography molecular weight, size
ammonium sulfate precipitation hydrophobicity

hydrophobic interaction hydrophobicity

chromatography

reverse phase chromatography hydrophobicity
affinity chromatography biological affinity

ultracentrifugation compartmentalization




* SDS-PAGE - sodium dodecyl sulfate—polyacrylamide
gel electrophoresis (HaTpin-goueumncynbdart-
onocepeaKkoBaHUI eKknektpodopes Yy
noniakpunamigHomy reni)

e Ulrich K. Laemmli, 1970, Geneva

* MMoyaToKk BNpoOBagXeHHA Ha Kadeapi NATONOrIYHOI
aHaTtomii — 2015 pik.
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Buan enektpodopesy B8 Mb
* [OPM3OHTANbHUM AarapoO3HUN renb

* Po3spineHHsa gpiobHmMx monekyn (AHK)

e BepTUKanbHMN NoniakpuaamigHUmn renb
* - Pi3Ha moneKynApHa maca

* - PisHnIM enekTpmnyHmm 3apaa (N0O3NTUBHUMN YK
HEeraTMBHUMN)

* - PisHa npocTopoBa cTpyKTypa (PibpnnapHa,

rnobynspHa, anbda-cTpyKkTypa)
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protein with two
subunits, A and B,
joined by a disulfide single subunit
bridge protein

HEATED WITH SDS AND MERCAPTOETHANOL
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POLYACRYLAMIDE-GEL ELECTROPHORESIS
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0006 g | Mixture of
| macromolecules

Electrophoresis
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Direction of
electrophoresis

.} Porous gel
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AK Le Bce npaLutoe?

1. 3anmBKa Ta nonimepusauia resato (KOHUEeTpyoUYnim
Ta po3ainatoumnin) — HeobxigHi ANC, TEME/, TPIC,
CAC, rniuepon, AKpnnamia, MBA.

2. [lMpoboniarotoBKa:

A. BwuaineHHa 6inky
B. Bu3HauyeHHA KoHUeTpauii (cnekTpodoTomeTpin)
C. IHKybyBaHHA 3 cemna-bydpepom, Kpionpesepsalin

3. ®opes rento (Tpic-riunMHOBUIN bydep)

4. Bisyani3auia (Kymaci 6a1aknTHUM, cpibniHHA,

XeMiNItoMiHicueHLia i 1.4.)



[1pUroTyBaHHA reato

Ammonlum Porsulfate
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RPUTUYHI MOMEHTU NMPUTOTYBaHHA
ento

. AKICTb peaKTuBis

AKICTb OYMCTKM NOBEPXOHb Kamepu

Benuka Bapiauia nponucis (peuenTyp)
TemnepaTtypa

AHaepobHi ymoBM nonimepunsau,ii

KOHUEHTpaLiA peaKTUBIB Y PO3YUHI

pH TBC

MexaHiYHWUW BNIMB HA PO3YNUH MOHOMEPIB Ta resb
HerepmeTnyHa nonimepusauinHa Kamepa

© 0NV A WN R

10. MiaBULLLEHNN TUCK HA NOBEPXHIO re/ib-KaceTu



3aNeXHICTb AKOCTI cenapadlli BiA,
KOoHUeHTpaull A

3% 6% 9% 12%



[TpoboniaroToBKa

*0.1 MEDTA, pH 8.0*

*0.12 M Tris-HCI, pH 6.8*

*4% wiv SDS

*10% v/v B-ME

* 5% vlv glycerol

*0.005% w/v
bromophonol blue

Boiling 1. J1i3ncC TKaHUHK y niznc-6bydepi/PINA-bydepi 3
10 min iHribiTtopamu npoteas/docdaTas 3a +4°C

x100).

2. BumiptoBaHHA KOHUEeHTpPaUii (280 HMm,

*pH of the final solutionis 7 4.
Refer to the legend for details

iHTepnonAuia norapuPmiyHUm anropuTMom)
3. IHKy6Bauia 3 bypepom Jlemni (2x, 5x, 10x) Ta
AeHaTypytounmm areHtamum (2-ME, OTT)

l (MMC®, BanapgaT 1.4.) (TPIC, EATA, TpiToH
\
k

SDS-PAGE 4= \& 4. TepmiyHa 0bpobKa +95°C — 5-10 xB

Detergent lysis

5. Kpionpe3sepsauia 3pa3kis 3a -30°C

The membranes are solubilized, lysing cells and liberating their contents

Ultrasonication

The sound waves generate a region of low pressure, causing disruption of the
membranes of cells

Freeze/thaw lysis

Cells are disrupted by the repeated formation of
ice crystals and the method is usually combined with enzymatic lysis

Enzymatic digestion

The enzymes dissolve cell walls, coats, capsules, capsids, or other structures



[ToHUMN CNEeKTPOPOTOMETPIT

Collimator
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KPUTUYHI MOMEHTW NPODBONIArOTOBKM

AKICTb peaKTuBIB

PH pO34YunHy

BiacyTHicTb BinKy y 3pasky

TemnepaTypHa Ta NPoTeoNniTUYHA Aerpagauia 6inky
TOYHICTb BUMIPIOBAHHA KOHUEHTpauil

To4HicTb BUMiptoBanbHMX npunagis (pH, o6’em 1.4.)
[erpapauia geHaTypytoyoro areHTy (2-ME) — kpawe AOTT

N U AwWN e

Pe3ynbTat: gerpagauia 6inky/nporteonis, Koarynauis,
nepeHacmnyeHicTb Po34mnHy, 3miHa pH — 3miHa 3abapBneHHA
bydepy Jlemni, «3acmiyeHHA» NPoowu



3aBaHTaXeHHA reato Ta opes

Cuna ctpymy
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Tris-Gly pH 8.3 -

Tris-HCGI pH 6.8

Tris-HCI pH 8.8
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KOUTUYHI MOMEHTU Popesy

1. TOYHICTb «3aBaHTAXKEHHA» renro

2. HapinHicTb axkepena »mBneHHA/cTabiNbHICTb NOCTIMHOIO
CTPyMmy

3. Akictb popesHoro (TPIC-rniunHoBOrO) 6YheEpy, noro
I30eNeKTPUYHa cnna

4. Cwuna cTpymy/Hanpyra
5. [poOTiKaHHA BHYTPIWHbLOT POpPE3HOI Kamepwu

6. Temnepatypa popesHoro bydepy/inoro Tennosa EMHICTb



[lopanslla A0NA rento

3abapBneHHA BuaineHHa 6inkKy / ekcrpakuia

A Coomassia protein qel B Siver stained proten gel
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: \ Purified
—he ' == Soluble Protein
250 e ForImmunization
1 EG Empty Vial Gel Extraction & removal of SDS
SDS-Gel Without solvents Get your protein from gel pieces into solution
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PesynbtaT

* Cenapauif npoTeiHiB/eKcTpaKkTiB/ni3aTis:
* [10 po3mipy
* Ta/abo i3oeneKkTpuuHin Touui/pH (24/30 dopes)
* BU3HaYeHHA:
* Macu binky
* Po3paxyHOK KinbKkocTi 6inKy y npobi
* KOHTpO/1b AKOCTI Nypu@ikaLii npoTeiHis
* [TopiBHANBHUM aHani3 BIAKOBOro cknaay Po3ymHiB
* BuaineHHs 6inkKy i3 rento
* [MigrotoBKa anAa BectepH-6n0TY
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BecTepH-610T — iMyHOTICTOXiMIA Ha
MeMOpPaHI: AOBrMM WAAX A0 Mi3HAHHA

2020-04-23, ArPi
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HaBILLO Le Ham?

?
TpaT Po3unH 6inKy. What to do-
IFX: piKcoBaHmM cybcTpa 034U y
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byTn 4n He ByTK?

Yn e y po3unHi/cybcTpati uen 6inok?

2. Yum BnamBae 06pobKa TKAHUHU/KNITUHMN NEBHOIO
PEYOBMHOIO Ha KOHLUEHTPALLit0O KOHKPETHOro binka?

3. Yun Bigpi3HAETLCA KOHLLEHTPALIA BinKa y Yaci Ta Pi3HUX
pianHax?

4. Yu iHpikoBaHMM A0CNiAXKYBAHUIN 3pa30K bBionoriyHoi
pigNHN?

??(



OcHOBHI eTanu Bb-aocniaxeHHA

1. TpaHcdep 6inKiB Ha membpaHy
2. MpomusaHHA Yy TEC-T bydepi

BnoKyBaHHA HecneuudivyHoro 38’a3yBaHHA (2% BCA yu
5% cyxe monoko y TBC-T)

IHKYyOyBaHHA 3 | aHTUTINaMU

MpomunsaHHA y TEC-T bydepi
IHKYOyBaHHA 3 || aHTUTINaMMK
[MpomusaHHA Yy TEC-T bydepi

XemintomiHicueHTHa/KonopumeTpuyHa/paaiauinHa
neTtekuis

9. 3MMBAHHA aHTUTI/I, MOBTOPEHHA npoueaypu 3 KPoky Ne2

w
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[lepeBark BecTepH-6/10Ty Ta 3aCTOCYBaAHHA

* Haa3BMYaMHO BUCOKA cneundivyHiCTb Ta YYT/IMBICTb MeToAY
(0o 5 Hr/mn)

e LLIBMAKMIK meToa, ineHTUPiKaLii HEBIAOMOTO DiNKYy Y PO34YUHI
e «[MogBinHa» ineHTUPiIKauia BinKky (cneundivyHo Ta 3a macoto)

* MOXUBICTb AOCNIAMKEHHA pignH/ eKcTpaKTiB/ TKaHUH/
KNITUHHUX KynbTyp/ BaKTepint Ta iH.

* SHMMKEHHA BUTPAT NEPBUHHUX aHTUTIN (3HAYHI po3BeaEeHHSA A0
1:25000, MOKNUBICTb MOBTOPHOIO BUKOPUCTAHHA) Ta
BTOPUHHUX aHTUTIN

* MOXNMBICTb NOBTOPHOIO BUKOPUCTAHHA membpaHu ans
BU3HAYEHHA AeKiNbKox binkis

* MOXNUBICTb BUSHAYEHHA retepo-AMMepHMNX KOMMNO3UTIB
6inKiB Ta iX acuminauin



«MyKu BUOOPY» Y BeCTEPH-H610T]
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B “I'don 't mind someone taking their time
1o buy cigars, but he's been standing
there and staring for over 7 hours.”

Semi-dry transfer
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Radioactive detection Enzymatic detection Fluorescent detection

Colorimetric Chemiluminescent
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BecTepH-6n10T-aHannasia: 4oT-6,10T

Sample (antigen) * /\= %E A A A
Primary Enzyme-labeled Enzym
RNA purificat antibody econdary antibody bstrat
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ToTaNbHUM KOHTPO/1b

Loading

control

Molecular

Sample type |weight (kDa)

Caution

Beta Actin Whole Cell / 43 | Not suitable for skeletal muscle samples. Changes in cell-growth conditions

cytoplasmic and interactions with extracellular matrix components may alter actin protein
synthesis (Farmer et al, 1983)

GAPDH Whole Cell / 30-40 | Some physiological factors, such as hypoxia and diabetes, increase GAPDH
cytoplasmic expression in certain cell types

Tubulin Whole Cell / 55 | Tubulin expression may vary according to resistance to antimicrobial and
cytoplasmic antimitotic drugs (Sangrajrang S. et al, 1998, Prasad V et al, 2000)

VDCA1/Porin | Mitochondrial 31

COXIv Mitochondrial 16 | Many proteins run at the same 16 kDa size as COXIV

Lamin B1 Nuclear 66 | Not suitable for samples where the nuclear envelope is removed

TATA binding | Nuclear 38 | Not suitable for samples where DNA is removed

protein TBP




Tunosi npobnemu:

1. Bennka KinbKiCTb MaHinynauiv — BeNmKa BiporigHiCTb NOMUAOK

2. HeobxiaHicTb y 3HaYHIM «bibnioTeui» NepBUHHUX aHTUTIN Ta iX KNOHIB

3. 3HaA4YHi Bapiauil y nponucax npoueaypuv Ta metoauui

4. MNoTtpeba y 3Ha4HiN KinbKocTi AKICHNX peakTuBiB Ta aHTUTIA, NiABULLEHI
BMMOIM 40 YMCTOTU Nocyay Ta poboyoro npocropy

5. BMCOKa TOKCUMYHICTb Ta KaHLLePOreHHicTb/HEMPOTOKCUYHICTb 3a4iAHNX
peaKkTuBiB — noTpeba y 3acobax 3axmcry

6. HeobxiaHni 3Ha4yHMM 06’em 3pa3kiB (5-50 ug)

7. TpyaHoLLi y po3paxyHKax/iHTepnpeTaliii pe3ynbraTis — auLle
HaMiBKIIbKICHUM MeToA0M

8. Benuki 3atpatn vacy (Big 1 no 3 poboumnx aHiB)

9. 20% napiHHA IHTEHCUBHOCTI CMTHaNY NiCNAA «3MUBAHHA» AHTUTIN

10. Hap3snyanHmni Bninme Yyacy o6 pobKkn membpaHu Ha pe3ynbTaT —
nepeeKkCnoHyBaHHA, NepPeBiAMMUBAHHA, KBUTOPAHHA» BIiNKy

11. BrcoKa MMOBIpHICTb «XXMBHO-HeraTMBHOro» pesynbraTy (BiACYTHICTb BiNKy B

membpaHi — npobaemmn 3 nepeHocom)



Tpabn-wWyTiHr

Incomplete contact
between gel and
membrane during
transfer
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BsHayeHHA

*Enzyme
*Linked

*|mmuno
*Sorbent

*Assay
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(b) Indirect ELISA
Add antibody Add enzyme (E) Md substrate (S)
(Ag)coa!ed (Ab) to be and measure
well measured seomdary color
antibody
{c) Sandwich ELISA
Antibody (Ab) Add antigen (Ag) Addenzyms(E) Add substrate (S)
coated well 1o be measured and measure —
secnndary color E 2.5‘
antibody
(d) Competitive ELISA § 2 -

YY—

Incubate 0 i " i
antibody {Ab) Add Ag - Ab Add enzyme (E) Add substrate (S) T t +
with anté mixture o anfigen - conjugated and measure
to b:n,,t,f::um) coated well secondary color 0 200 400 600 800

Conc. of CA19-9 (U/mi)



BEFORE YOU POUR

- i



