Parametr

Operace

Typicky
purifikaéni faktor

Tepelna stabilita Tepelni denaturace 2-20
Rozpustnost Precipitace solemi 2-20
Precipitace organickymi rozpoustédly 2-15
Precipitace polymernimi litkami 2-15
Izoelektricka precipitace 5-20
Partice mezi dvoufizové vodné systémy 5-20
Velikost a tvar molekuly Gelova permeace 2-20
Ultrafiltrace 2-5
Gelova elektroforéza 2-10
Naiboj Volna elektroforéza 2-5
Zdénova elektroforéza 2-5
Izotachoforéza 2-10
Ionexovéd chromatogratie 240
Izoelektricky bod Izoelektrické zaostfovani 2-10
Hydrofobicita Chromatografie zaloZend na hydrofobnich | 2-30
interakcich
Chromatografie na obricenych fazich 2-200
(Biologicka) funkce Biorekogniéni postupy (afinitni 50-10 000
chromatografie)
Antigenicita Imunoadsorpce (monoklonilni protilatky) | 20-10 000
Obsah cukernych zbytkd Lektinové afinitni chromatografie 2-10
Obsah volnych Kovalentni chromatografie 2-10
sultyhydrylovych skupin
Dostupné histidinové zbytky | Chromatografie kovovych chelati 2-10
Dostupny kovovy iont Chelatova afinitni chromatografie 2-10
(metaloproteiny)
Jiné sorpéni vlastnosti Chromatografie na hydroxyapatitu. 2-40

Afinitni chromatografie s vyuZitim barviv

Separacni parametry
vyuzivané v purifikaci,
preseparaci a analyze
bilkovin



Separacni metody

Chromatografické metody
— 1-rozmérné
e Reversed-phase (obracenad faze)
* lon-exchange (iontové-vymeénné, napr. SCX)
e Gel chromatography (gel-permeacni chromatografie)
e Hydrofilic (hydrofilni)
o Affinity (afinitni)
— More-dimensional (vicerozmérné)
e 2D —nejbéznéjsi SCX+RP
e Chromatofokusace — Beckman-Coulter
Elektromigracni metody
— SDS PAGE

— 2DE
* |EF
* SDS PAGE

— Nativni elektroforéza
— Kapilarni elektroforéza
— Elektroforéza ve volném toku



Doporulené HPLC kolony pro separaci polypeptidu

Polypeptide Application Recommended RP Column

v peptides < 5,000 MW
v enzymatic digest fragments CI18 (218TP)
v natural and synthetic paphdes

v polypeptides > 5,000 MW

C4 (2147P)
v hydrophobic polypeptides

v peptides < 20,000 MW
anzymatc diges! fragments CH (208TP)
natural and synthehc pephides

large. hydropghobic proteins Phenyl (219TP)
pentides with aromatic side-chains

small peptdes (2-10 aa)

Small pore C18 (201HS)
Dasic or very hydrophilic pepldes
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Columns: Wdac 218TP54 (C18); 213TP53 (C3); 219TP54 (phenyl); 200HS54 (Small pore C 18
Elvent: 15 - 10 % ACN in 0, 1'% agueous TFA over 30 minutes at 1.0 midmin
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(201HS54)




Separation of a tryplic digest on ditterent reversed-phase columns
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Columns: Vwdac 218TP54 (C18); 214TP54(C4); 200HS54 (Small pore C18
Eluent: (- 30 % ACN in 0. 1'% aqueous TFA over 60 minutes at 1.0 mmin
Sample: tryptic digest of f-lactoglobulin A

A.C, (218TP54)

B. C, (214TP54)

C. Small pore C_, (201HS54)

0
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Vliv pratoku a zmény
gradientu na déleni peptidu
pomoci RP-HPLC

Vlevo: vliv pratokové rychlosti
(0,1; 0,2; 0,5 a 1 ml/min) pfi
konstatntni zméné gradientu
(1% B/min)

Vpravo: vliv zmény gradientu
(4; 2; 0,5% B/min) pfi
konstantnim pratoku (1
ml/min)
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Comparison of separation of peptides by reversed-phase (RPC) and
hydrophobic-interaction chromatography (HIC). RPC: eluent A, 0.1% aqueous trichloroacetic
acid (TFA); eluent B, 0.1% TFA in 50% acetonitrile; HIC: eluent A, 2 M ammonium sulfate
with 25 mM potassium phosphate (pH 6.5); eluent B, 25 mM potassium phosphate (pH 6.5).
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Déleni proteinové smési na amidové HIC koloné.

Separation of protein mixture using an amide bonded HIC column with non-porous
silica support. Detection is by UV absorbance. Gradient: 2.5 — 0 M ammonium phosphate, 0.1
M phosphate, in 2.5 min, pH 7.0. Peaks: (1) cytochrome c, (2) myoglobin, (3) ribonuclease,
(4) lysozyme, (5) ovalbumin, (6) lactate dehydrogenase, (7) catalase (8) ferritin.
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Déleni proteini na silném katexu.

Separation of proteins using a strong cation exchange perfusion phase. Peaks: (1)
chymotrypsin, (2) cytochrome ¢ and (3) lysozyme. Salt gradient indicated on y-axis.



Separace SEC - size exclusion chromatography
Large particles cannot enter gel

‘ ‘ and are excluded.
‘ ' They have less volume to
traverse and elute sooner.
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Small particles can enter gel and
have more volume to traverse.

. They elute later.
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Vztah mezi molekulovou hmotnosti a elu¢nim objemem pomoci SEC.
Relationship between protein molecular wei

. A ght and elution volume using a SEC
microcolumn (250 pum i.d.) packed with GPC 300.
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Bovine serum albumin
Cytochrome c

B-Endorphin

Human adrenocorticotropin
hormone

Gonadotropin releasing hormone
Thyrotropin releasing hormone
Acetic acid

Influence of acetonitrile concentration on the resolution of different peptides and
proteins (size exclusion chromatography).
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Déleni proteini pomoci SEC.

Separation of proteins using a SEC microcolumn (250 pm i.d.) packed with GPC
300. Detection is UV absorbance at 215 nm. Peaks: (1) thyroglobulin, (2) transferrin, (3)
p-lactoglobulin, (4) bovine albumin, (5) carbonic anhydrase and (6) ribonuclease A.



(Bio)affinitni chromatografie

Affinitni chromatografie je zaloZzena na selektivni nekovaletntni interakci mezi analytem a
uréitymi molekulami. Je velmi specificka ale neni robustni. Je ¢asto vyuzivana v biochemii pro
purifikaci proteind navdzanych na tagy (znacky). Tyto smési protein( jsou znaceny latkami jako
jsou His-tagy, biotin nebo antigeny, které se specificky vaZzou na stacionarni fazi. Po purifikaci
jsou vétsSinou tyto tagy odstranény a ziskame Cisty protein.

Tato metoda je zalozena na unikatnich vlastnostech biologicky aktivnich latek tvorit specifické,
robustni a reverzibilni komplexy s latkami obsahujicimi komplementarni mista.

Nékteré specifické interakce: protilatka x antigen; enzym x substrat)

Kolony musi byt Casto pripraveny individualné. Afinitni kolony jsou tradiéné pouzivany jako
preparativni krok k odstranéni nezadoucich biomolekul.

Nékteré biospecifické komplexy:

- Enzymy, jejich inhibitory, substraty, ko-faktory

- Protilatky a jejich antigeny nebo hapteny

- Lektiny s odpovidajicimi sacharidy, polysacharidy a glykoproteiny
- Komplexy nukleotidd a nukleovych kyselin

- Hormony a jejich receptory

- Bunky a viruy s receptory nebo receptorovymi proteiny
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(counts) L13+L14
| Native Protein Predicted from sequence: 2784
oo 1 Found: 2770
Conibions: .
]  oumpisc Snmale Total Protsin D=14; ala-gly substitution
000 Columey: 260 x 1. 1 ram Ld. Sum Vydec C 18 2004,
Sobant A Q2%TFA
Botvest B 6.7% TFAlleatamirtte
000 et 0-80%00N § 02 LUndn Y
Addiius: 100 ubimin T PRProgianis ASGAPA
MS Ostac 200- 1800amssec
2000 1 UV Dail 2140m % L9: 5689
] ki )
e e - q
2000
4000
Oxidized (L13+L14)
$000 Found: 2788
Modification of
2000 h Oxidized Protein His[269)] to 2-oxo-His
Time (min) 10.00 2000 30.00 40.00 $0.00 60.00 70.00

Identification of oxidative modifications in endoproteinase Lys C digests of glutamine synthetase,
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Detection of glycosylation in endoproteinase Arg C digest of single-chain plasminogen activation factor. (a) Scan
scquisition with low CID energy (CapEx, 100 V). (b)~(d) SIM acquisition with high CID energy (CapEx, 200 V).
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LC-MS analysis of tryptic digests from spot 591. (A) Base peak chromatogram showing the peptide peaks from
which 21 peptides (T1-T21) were confidently matched to IMPDH-II. (B) MS/MS spectrum of the doubly charged precursor
ion with m/z 741.60 (T12) at the retention time 33.46 min. A sequence is confirmed from the labeled b- and y-ions in the
spectrum. Fragments observed in the spectrum are underlined and assigned.




Chromatographic methods
e Multidimensional liguid chromatography

« lon exchange + reversed phase
SCX-RPLC, WAX-RPLC

« Gel permeation + reversed phase
SEC-RPLC

« Affinity + reversed phase
AC-RPLC

« Reversed phase + capillary electrophoresis
RPLC-CE
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