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HISTORIE CHROMATOGRAFIE

* 1906 Tswett (Cvéet - barva)

Poprve pouzit pojem chromatografie, chromatogram z reckych
slov ynpopa (barva) a ypaderv (psati).

* 1931 Kuhn a Lederer

znovu objeveni chromatografie

" 1940-49 Martin Synge

Papirova a tenkovrstva chromatografie



HISTORIE CHROMATOGRAFIE

* 1970-79 Halasz, Horvath, Kirkland
HPLC ("High (Pressure) Performance Liquid Chromatography”)

5 um castice, kolona 25 cm/4 mm, tlak 40 MPa

- 2004 Waters
U(H)PLC (“Ultra (High) Performance Liquid Chromatography”)

< 2 pm castice, kolona 5 cm/2 mm, tlak > 200 MPa



HPLC VERSUS UHPLC

Parametr
Rychlost
Citlivost
Rozlifeni

Spotfeba
mobilni fize

Vyhody UHPLC
9x vice
3x vice
2x vice

10x méné
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CHROMATOGRAPHIA 1906
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PODSTATA

CHROMATOGRAFIE

,Pri chromatografii dochazi k neustalému vytvareni
rovnovaznych stavu separovane latky mezi dvé faze —

stacionarni a mobilni.” ¢Mobilni faze

vzorek FR#
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CHROMATOGRAFIE

Mobilni taze Stacionarni faze
- kapalina— - pevna faze
- plyn— - kapalina
Eluce - — stejna elucni sila ( LC - slozeni
mobilni faze se nemeéni)
— rostouci elucni sila (LC -
slozeni mobilni faze se méni)
Pouziti - analyticka

preparativni



KAPALINOVA CHROMATOGRAFIE

LC

- Mobilni faze - kapalina

- Stacionarni faze - pevna faze,
kapalina



PROVEDENI LC

- Papirova PC (SF - voda nebo
polarni rozpoustédlo zakotvené na
vlaknech papiru)

- Tenkovrstva TLC (silikagel,
alumina, celul6za aj.) rozprostrena na
inertni podlozce

- Kolonova CC — SF tvoii naplii kolony,
nebo je nanesena n. chemicky vazana na
nosne castice, pripadne primo na vnitrnim
povrchu kolony
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TEORETICKE ASPEKTY

CHROMATOGRAFIE




TEORIE

IDEALNI LINEARNI CHROMATOGRAFIE®

MARTIN SYNGE

' &

Nobelova cena za chemii 1952



TEORIE -
JIDEALNI{ LINEARNI
CHROMATOGRAFIE"

1. Nekonecne rychlé ustaveni rovnovah

Stationary phase
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TEORIE

JDEALNI LINEARNI
CHROMATOGRAFIE"

1. Nekonecne rychlé ustaveni rovnovah

2. Pistovy tok mobilni faze

"'ul
|II
II
. |
':i L
) |
1
&




TEORIE

JDEALNI LINEARNI
CHROMATOGRAFIE"

1. Nekonecne rychlé ustaveni rovnovah

2. Pistovy tok mobilni faze
3. Nulova difuse
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TEORIE

IDEALNI LINEARNI  Plati pouze GC!!
CHROMATOGRAFIE*

1. Nekonecne rychlé ustaveni rovnovah

Pistovy tok mobilni faze
Nulova difuse

= W D

Linearni sorpcni isoterma




CHROMATOGRAFIE

Leluent
vzorek fReS B
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CHROMATOGRAM




RETENCNI — ELUCNI CAS tg

- Doba od nastriku vzorku po dosazeni maxima
elucni krivky




RETENCNI — ELUCNI OBJEM Vr

* Objem mobilni faze protekly od nastriku
vzorku po dosazeni maxima elucni krivky
F., — objemova rychlost mobilni faze




MRTVY OBJEM Vm

V, — zdanlivy retencni objem
V.- redukovany (skutecny) retencni objem
V- mrtvy objem = mimokolonoveé prispevky

+ mimocasticovy objem kolony




KAPACITNI FAKTOR Kk’

k’=1-10

V, — objem stacionarni faze
V,, — objem mobilni faze

Distribucni koeficient

C, — rovnovazna koncentrace latky ve stacionarni fazi
C,y — rovnovazna koncentrace latky ve mobilni fazi



UCINNOST KOLONY

(IZOKRATICKA ELUCE)

POCET TEORETICKYCH PATER N




UGINNOST KOLONY (IZOKRATICKA ELUCE)

VYSKOVY EKVIVALENT
TEORETICKEHO PATRAH

[ — delka kolony




UCINNOST KOLONY N




UCINNOST KOLONY (GRADIENTOVA ELUCE)

KAPACITAPIKUP

t, — celkova doba gradientu



UCINNOST KOLONY (GRADIENTOVA ELUCE)
KAPACITA PIKU P

P=1+(tc/ W)
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RETENCNI FAKTOR «

DVE LATKY

Mira selektivity



ROZLISENI

DVE LATKY

2.3 % mutual overlap 0.15 % mutual overlap

Fasane *

Resolution = 1.0

Resolution = 1.5
Fig. 2 Resolution and Peak Separation

Hir, peak hicght at maximum

=
B.r
5 :
oo LT}
1 Ix Ix>
' ]
i :
: fnz—tm J:r|I
“i _: _— |
: 5 a
| : s
y s i
< s ‘;
1 i :
AN U A
s ; ! ) :
! ! 1] l‘ 1
0 14

i
]

By 7
y ame



ROZLISENI

B

Figure 3. Resolution.



VLIV JEDNOTLIVYCH

FAKTORU NA ROZLISENI

Vv \4 N

Selektivita Kapacita Ucinnost



VLIV JEDNOTLIVYCH

FAKTORU NA ROZLISENI

« faktor selektivity Ize ovlivnit:

-zmenou stacionarni faze

-zmenou mobilni faze

-soucasnou zmenou obou fazi
-zmenou rychlosti toku mobilni faze



VLIV JEDNOTLIVYCH

FAKTORU NA ROZLISENI

 faktor |lze ovlivnit;

-mnozstvim stacionarni faze v koloné
-zmenou stacionarni nebo mobilni faze
-zmenou teploty kolony



VLIV JEDNOTLIVYCH FAKTORU NA

ROZLISENI

 faktor |lze ovlivnit;

-delkou kolony

-rychlosti prutoku mobilni faze

-velikosti Castic sorbentu

-teplotou, viskozitou mobilni i stacionarni faze



VZNIK ELUCNI KRIVKY —
PEAKU (PIKU)




VAN DEEMTEROVA DIFUZNI TEORIE

- Difuse turbulentni

- Difuse molekulova

- Odpor proti prevodu hmoty



DIFUSE TURBULENTNI A




DIFUSE MOLEKULOVA B
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ODPOR PROTI PREVODU

HMOTY C




VAN DEEMTEROVA DIFUZNI

TEORIE

viiv: rychlostit mobilni’ faze vina rozsirevani zon

H-vysSkovy ekvivalent teoretickeho patra

U-prutokova rychlost

A-vifiva (turbulentni) difuze, B-podélna molekularni difuze,
C-odpor proti prevodu hmoty



VAN DEEMTEROVA ROVNICE

optimum

A term
Flow rate u

v' minimum kfivky = optimalni prutokova rychlost
v dana kolona vykazuje nejvétsi ucinnost, nejmené rozsiruje
zony analytu




SILY A EFEKTY VYUZIVANE

PRI SEPARACI

= Jontove sily

Silné elektrostatické interakce mezi stacionarni a
analyzovanou latkou—

= Polarni sily

interakce dipdlu a protondonorni,
resp. protonakceptorni viastnosti (tvorba vodikovych
mustku) separovanych latek, mobilni a stacionarni faze —



SILY A EFEKTY VYUZIVANE

PRI SEPARACI

= Nepolarni sily (disperzni, van der Waalsovy)

Nejslabsi, tyto interakce se vyskytuji u latek, ktere nejsou
permanentni dipoly —

= Efekt velikosti molekul
Rozdily ve velikosti a tvaru molekul —



SILY A EFEKTY VYUZIVANE

PRI SEPARACI

= Sterické interakce

Komplexni specificka interakce ligand
biomakromolekula kombinujici vSechny vyse uvedené

interakce a efekty —



SILY A EFEKTY VYUZIVANE
PRI SEPARACI

‘Nabité AA postranni retézce (" Vazebné misto
(Asp, Glu, Lys, Arg, His) - Afinitni

lonexova chromatografie

.chromatografie GO AN o

Hydrofobni oblast
(Phe, Tyr, lle, Leu, Val, atd.)

<y Hydrofobnich
S o \_chromatografie y,

Skupiny chelatujici ionty kovu :
( His, Trp, Cys) Velikost a tvar
Chelatacni afinitni Gelova permeacni

chromatografie _chromatografie

\




ROZDELOVACI
CHROMATOGRAFIE




ROZDELOVACI
CHROMATOGRAFIE

21936 3. M. Tissae
= Ep Al Etn ry w2 edis 'I::':' “J
funnel

.+, . Jeoluta in

solute in
aqueous phase

stopcock




ROZDELOVACI
CHROMATOGRAFIE

t\ Sample molecules carried
by mobile phase

sample molecules
held in sorbed solvent




ROZDELOVACI
CHROMATOGRAFIE

Pouziti — analyticka PC, TLC



PAPIROVA CHROMATOGRAFIE AMK

B stacionarni faze: voda
B mobilni faze: butanol-kyselina octova-voda (12:3:5)



ADSORPCNI CHROMATOGRAFIE
CHROMATOGRAFIE S NORMALNIM]
FAZEMI




ADSORPCNI CHROMATOGRAFIE

- Stacionarni faze — polarni

nese aktivni centra, jejich pocet, rozlozeni

a schopnost poutat molekuly rozdelované smesi
zavisi na charakteru adsorbentu, velikosti
povrchu a na vlastnostech separovanych latek



ADSORPCNI CHROMATOGRAFIE




ADSORPCNI CHROMATOGRAFIE

- Stacionarni faze =1 o

[®] O
JO—-Si___ _-Si- O
~ 6 o ‘q L

Silikagel SiO H,O
I I ag e I 2 - n 2 Isolated silanol group Vicinal silanol groups

Hlavni soucasti aktivnich center jsou
, ha nez je vodikovou vazbou

adsorbovana voda.

Adsorpce: interakce se silanolovymi skupinami; povrch
silikagelu je slabe kysely (ma protondonorni viastnosti).
Lepe jsou zadrzovany bazicke latky.

Zahratim na 150 °C dojde k odstranéni vody “aktivace silikagelu”. Labilni nad pH
8. > 200 °C rozklad.



ADSORPCNI CHROMATOGRAFIE

- Stacionarni faze
Oxid hlinity Al,O,,

Obdobne vilastnosti jako u silikagelu (povrch, pory).
Vyskytuje se v radé modifikaci, dle mnozstvi vazane
vody, krystalicke struktury. “Aktivace” vysuSenim
[AI(OH); ® AIO(OH) © Al,O,].

Pri vysokém obsahu vody (15%) se projevuji rozdélovaci efekty. Vedle

protondonornich hydroxyli se na povrchu vyskytuji i centra s protonakceptornimi
vlastnostmi.



ADSORPCNI CHROMATOGRAFIE

 Mobilni faze — nepolarni

- Eluce - zvysovanim polarity mobilni faze

Eluotropicka rada:
uhlovodiky<subst.uhlovodiky<ketony<
aldehydy<alkoholy<voda



ADSORPCNI CHROMATOGRAFIE
CHLOROFYLU




ADSORPCNI CHROMATOGRAFIE

- Stacionarni faze
Hydroxyapatit [Ca;(PO,),OH]

Pri interakci polarni az iontove sily. Karboxylove
skupiny bilkovin Ci fosfatové skupiny nukleovych
Kyselin reaguji s na povrchu adsorbentu. Eluce
se provadi gradientem iontove sily - rostouci
koncentraci fosfatu.

Pripravuje se z CaCl,.6H,0 a Na,HPO,.12H,0. Jemna srazenina fosfatu

vapenatého se vari
s 1% NaOH pfi 96-98°C.




ADSORPCNI CHROMATOGRAFIE

Fracticrns

A EF 40 43 454052 G5 58 &1 & 67 70
I T T T N N O T N T N T T T T O N O |

Condluctiaty, m3em

1
=00 = { )
Fum tinmme, mim

Fig. 1. Chromatogram of munns lgisq parification on the LINCephers S colunmn
during small-scale process devsloprmeant. Diluted o=l culburs Z0 mil) weas
loadaed orto an LIMNOsphears S 0.7 = & am oolumn at a loes rete of SO0 crmehir in
20 mkM phosphate—citrats buffer, oH 4.0, The sample was slutsd in 10 oolumin
volumes (2% of & 005 M KMadll gradient, follwesd by 5 W of 1 B BadZl in the
mame buffer. The column weas then cleansd in 1 B BaOH. The doulle- headcded
arrcey indicates the fractions (1 ml sach) containing g9y (see Figurs 2). Blus
trace, Aogn: red trace, conductivity profile.




REVERZNE FAZOVA

CHROMATOGRAFIE

* Stacionarni faze — nepolarni
CSI C18

* Mobilni faze — polarni — vodne roztoky

* Eluce — snizovanim polarity mobilni faze
ACN, MetOH,



REVERZNE FAZOVA

CHROMATOGRAFIE

Kartacovy typ stacionarni faze

Pouziti : analytické — az 90 % analyz



REVERZNE FAZOVA
CHROMATOGRAFIE

Decrease polar
properties of eluent

E Rozdélovani E

Water Less pular
solvent

Decrease polar

properties of eluent

s~ B2

Water Less pular
solvent




REVERZNE FAZOVA
CHROMATOGRAFIE

Vliv délky retézce na rozliseni

hydrofobni
organické latky peptidy, proteiny




REVERZNE FAZOVA
CHROMATOGRAFIE

Silikagel
poresni silika gel — zvyseni efektivniho povrchu
*inertni material

estabilni v pH 2-7,5

Polymerni nosic¢
eporesni polymer — zvyseni efektivniho povrchu

enepolami
estabilni v pH 2-11




REVERZNE FAZOVA
CHROMATOGRAFIE

Organickeée Vhodné

rozpouste i Viskosita Poznamka
dlo pro:

Methanol -Org. Stredni- mozZzna
molekuly nizka destabilisa
ce
struktury

-Org. Stredni- mozZzna

molekuly Nnizka destabilisa
ce

struktury

Isopropanol <Proteiny Vysoka nejmensi
*Peptidy efekt na
strukturu

Acetonitril -Org. Nnizky efekt
(ACN) molekuly na
*Proteiny strukturu
~Paeptidcy




REVERZNE FAZOVA
CHROMATOGRAFIE

o
OCH; o

Sehizandrin

Schizandrin Wuweizisu C

o
0.\

OCH;

Gomisin A

e Gomisin A

Fig. 5. HPLC amalysis of Schisandra extract. Expenmental com-
dittoms: column, Separon SGX C, . 5 jum, 1503 mm I . mobile
phase, methanol—deionised water ( 75:25):; flow-rate, 0.3 il 1man;

detection at 254 . Twenty pl of Schisandra extract were loaded
on the columnm.




IONTOVE PAROVA

CHROMATOGRAFIE

iontove parujici éinidllo (\ Jlanglyt

+ - SDS, HCIO,

MP - 0.05 %
- - tetrabutylamonium



IONTOVE PAROVA
CHROMATOGRAFIE

Stacionarni, mobilni faze, eluce — RPC




IONTOVE PAROVA
CHROMATOGRAFIE
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Fig. 1. Chromatogram of standards. Separation of standard containing 76 .4 puAf CrP, 72 pAf AMP, 58.53
wAd ADP and 45.35 M ATP. Injection volume: 10 yl. Flow-rate: 2 ml/min. Buffer: 0.52 pyAf potassium

dihydrogen phosphate, 0.04% TBAP and 1.25% methanol, pH 4.0. Column: Supelcosil LC-18, 5 uym {25
cm = (.46 cm). Detection: UV 210 nm.




HILIC CHROMATOGRAFIE

Hydrophilic Interaction Chromatography (1990)
pouzivajici organicka
rozpoustedla misitelna s vodou.

Retence analytu se zvysuje spolecne s jeho polaritou a naopak snizuje
s rostouci polaritou (koncentraci vodné slozky) mobilni faze

Compound - analyte examples

OH OH CH3

O
HOOC ™ NF |)\| HsC )kcH ° {>=O OO
OH OH i 5

LogP=-32 LogP=-18 LogP=-02 LogP=05 LogP=15 LocP=27 LogP=48

Analyte

Log P -4 -3 -2 -1

Normal Phase Separation Reverse Phase Separation
Column with hydrophilic surface Column with hydophobic surface




HILIC CHROMATOGRAFIE

A
Excellent
Sensitivity

Reversed Phase
ESI-MS /F

Sensitivity

1
N
\"‘-.\__
=

Normal Phase /

Poor \\ /

Sensitivity >

Polar Analyte Polarity Non-Polar




HILIC CHROMATOGRAFIE

stacionami

- Stacionarni faze faze chemicka struktura

polarni - silikagel, 2 siikagel |-oH
kyano, amino, diol, kyanopropyl [-(CH,),—~CN
zwitterionty etc.

aminopropyl |-(CH,),—NH,

diol |-CH,~CH-CH,—OH
|
OH

—(CH,—CH-)-
|
C=0

|
OH

o
_ CHZ—Il\E(CHz ~SOPQ
CH,




HILIC CHROMATOGRAFIE

- Mobilni faze

Velky obsah organickéeho rozpoustedla ACN (> 80%)
s malym mnozstvim vody nebo jineho polarniho
rozpoustedla

2 3 4
] | |

Partition (HILIC) Reverse Phase
MeCN > H.0 H.0 > MeCN

Typical mobile phases




HILIC CHROMATOGRAFIE

mobilni faze
[ (acetonitrilivoda)

» hydratovana
stacionarni faze

polarni stacionarni f aze




HILIC CHROMATOGRAFIE

ACN

—CH»CHCH ,
— ACN |+
ACN "

ACN

—CHyCHCH
|

0 HO KO 4

O




HILIC CHROMATOGRAFIE




HILIC CHROMATOGRAFIE

Electrostatic

Interaction

Weak

Electrostatic
Interaction

Weak




HILIC CHROMATOGRAFIE

- Nanaseni vzorku - vzorek rozpustén v mobilni fazi

- Eluce - zvysovanim polarity mobilni faze

Dioxan>Aceton>ACN>THF>IPOH>EtOH>MetOH>H,O

Pouziti : analyza polarnich latek



HYDROFOBNI

CHROMATOGRAFIE

- Stacionarni faze —-C,, -Cg, -fenyl

- Mobilni faze —
1.7 M (NH,),50,

* Eluce — snizovanim iontove sily

Pouziti : purifikace bilkovin



HYDROFOBNI
CHROMATOGRAFIE

8 Nanaseni
Vysoka koncentrace soli NH,SO,

High salt

2 Elce

Nizka koncentrace soll NH,SO,




HYDROFOBNI
CHROMATOGRAFIE

. , r 7 OH
: StaCIOnarn I faze = A _D_CHz_éH_CHz_O_':CHz}fCHa

Butyl Sepharose 4 Fast Flow

OH
I
-0-CH~CH-CH,-0O-(CH,) ~CH,
Octyl Sepharose CL-4B

OH
|
C —O—CHE—CH—CHz—D@

FPhenyl Superose
Phenyl Sepharose High Performance

Phenyl Sepharose CL-4B
Phenyl Sepharose 6 Fast Flow (low sub)
Phenyl Sepharose 6 Fast Flow (high sub)

QOH
I
D —0-CH;~CH-CH~0-CH~C(CH,),
Alkyl Superose

Isopropyl < Butyl < Octyl < Phenyl



HYDROFOBNI CHROMATOGRAFIE

100 =B
ac tivity
tikcnt_/ml]

Fig. 1. Chromatography of crude enzyme preparation on a Phenyl-Superose column. Buffers: (A) 0.05
M sodium phosphate (pH 7.4) with 1.7 M sodium sulphate and 1 mM EDTA; (B) 0.05 M sodium phosphate
(pH 7.4); flow-rate, 0.5 ml/min. V., elution volume; solid line, absorbance at 280 nm (A4 ,4.); dashed lines,
gradient; (O) G6P-DH activity; (@) LDH activity. Approximately 10 mg of protein were applied to the
column.




HYDROFOBNI
CHROMATOGRAFIE

Figare 1

Chromatcgraphy of the crude enzyme preparation on a Spheron
DA, D05 M potassiunm phosphate (pH €.0)1 with

1000 column. Buffers
1.3 SITATEO T L LI =sulphate and 1 v CuS B, D.05 M potassium
phosphate (pE 6.0)1 with 1 uM CuSDy ; flow—rate 4.5 mls min: Ve — 2lu-—
Tion wvealuame; — - abhsorbacioe at 20 rwe (Azeon ) ] ——————@radient:
—— DA aotivity (ultst.ml-i . Approximately 30 g of protein were
applied to the ocolumn.




IONEXOVA
CHROMATOGRAFIE




IONEXOVA CHROMATOGRAFIE

clektrostaticka interakce

Vazba |- + .

Eluce +— < +& T+




IONEXY

- Katexy - = vazba kationtu
silné - sulfo(S), sulfopropyl(SP) — OSSOy
slabé - karboxy(C), karboxymetyl(CM) — COO-, CH,COO-

- Anexy - + vazba aniont
slabe - dietylaminoetyl (DEAE) - (CH,),-NH(CH,CH,),
silné - trietylaminoetyl (TEAE) — (CH,),-N(CH,CH,),



SLABY IONEX

 Vykazuje zmeny vazebné kapacity v zavislosti
na pH

- Ma pufracni kapacitu

COOr
o 4




SLABY VERSUS SILNY IONEX

O EAE ==ph ade i = LaSE =eph 2ded

T & £ & F 2° 1T F$T I 35 & ¥ 4

mil o ARA RacoH £ m i 1R RacoH

—

4 5 B 7 B i & 3 4 5 & ¥ &
m 1 01 RA RaioH m 1 .18 RaioH




IONEXOVA CHROMATOGRAFIE

ADSORPCNI IZOTERMA

T kapacita
I

lonexu




VOLBA PODMINEK - pH + TYP
IONEXU

Katex Ionex Anex
| +1
H,O"< 1 > OH-
pl
O O @

Bilkovina



DONANUV EFEKT

H3 O+ H3 O+
OH- OH-

zvysovani pH snizovani pH



VOLBA PODMINEK - pH + TYP
IONEXU

* Metoda pokusu a omylu

. Metoda titracnich kiivek



IONEXOVA

CHROMATOGRAFIE

- Nanaseni vzorku — nizka iontova sila

- Eluce — gradientova
- Zvysovanim iontove sily
- Zmenou pH
- Afinitni eluce

Pouziti — purifikace, zakoncentrovani,

vymena pufru,
peptidy, proteiny, nukleotidy, oligonukleotidy,
nukleové kyseliny



IONEXOVA CHROMATOGRAFIE

actiwvity
[pkatml]

4 2.0

Fig. 2. Chromatography of partially purified G6P-DH on a Mono Q column. Buffers: (A) 0.05 M sodium
phosphate (pH 7.4); (B) same as A but with [ M sodium chloride; flow-rate, [ ml/min. Lines symbolasin Fig.
[. Approximately 10 mg of protein were applied to the column.




IONEXOVA CHROMATOGRAFIE

1.0

S Nacl
Lot~ 1]

VR[rnL]

FIGURE 3

T Orre= chromatographss of malate dehydrogcecnase on & Mono @ oo—

Jdranri. Ve , elution volume; — ,2 absorbance at 280 nm (Azso ) s ¢ 4 ma—

IlTate dehsyAdArogenases actiwvity >MNaCl sradient (buffer A, O .02

(pH 6 .0); buffer B, the same as buffer A but

mol 1 sodiwum phosphate
with 1.0 molrsdl WNaTl ): Fflow rate, approiX. 1.2 ml/s/mir.




CHROMATOFOKUSACE

konecny pufr startnvacl pufr

R

konecny pufr

i \ j startovaci pufr

objem [mil] objem [ml]




CHROMATOFOKUSACE

@ Polybuffer (pulypufr) obsahuje ampholyty
- smeés latek majicich ruzne pKa

R




CHROMATOFOKUSACE

DEJ NA KOLONE




CHROMATOFOKUSACE

CHOVANI VZORKU




CHROMATOFOKUSACE
CHOVANIi VZORKU

pH

Pouziti : analytické — stanoveni pI
preparativni — purifikace bilkovin




CHROMATOFOKUSACE

Colurmmn:

Sample:
Start buffer:

Flow rate:

'A?.‘Bﬂnm

0.7 —

Elution buffer:

Mono P high performance column,

S » 200 mm (i.d. > bed height)

Partially purified HIV-1 reverse transcriptase
25 mM ethanolamine, 10% glycerol, pH 9.4
Polybuffer 96 (diluted 1:10), pH 6

1 ml/min

] | I
20 24 28

Elution volume [mil)




HROMATOFOKUSACE

-

£ 0
o Trmlsd

Figure 6

Chromatofocusing ot the homogeneous DA on Mono P coluamns
—_— pH ~alle o the eluate, fFflow—xrate o.7 ml min, the other
srinbbols as in Fig. 1. DAOC activity is indicated by an arzow.




GELOVA PERMEACNI
CHROMATOGRAFIE




GELOVA PERMEACNI
CHROMATOGRAFIE




GELOVA PERMEACNI
CHROMATOGRAFIE

Princip - stéricka exkluse

Poradi eluce :
MrA>MrB>MrC

- omezena difuse




GELOVA PERMEACNI
CHROMATOGRAFIE

Totalni exkluse

Selektivni permeace

Deat wol ume

T |

. I
F Exclusion m:lurn-an |

0
E lution volume [mi




GELOVA PERMEACNI

CHROMATOGRAFIE
Pharmacia LPC
*Sephadex dextran
*Sepharose agarosa
*Sephacryl glukosa + akryamid
*Sephacel cellulosa
Pharmacia FPLC
*Superose agarosa

*Superdex sitovana agarosa a dextran



SEPHADEX

z_H

I-0—0=—0=0—0

; iy

Iclc\ /o

p_—
e — ——

P




SEPHADEX

Fracrionatnon
range

Fractionation range
Dextrans

Swelling

Gel type Dry bead size

Lm

Globular

proteins

facror ml/g

Sephadex G-10

Sephadex G-15

Sephadex G-25 Coarse
Sephadex G-25 Medium
Sephadex G-25 Fine
Sephadex G-25 Superfine
Sephadex G-50 Coarse
Sephadex G-50 Medium
Sephadex G-50 Fine
Sephadex G-50 Superfine
Sephadex G-75

Sephadex G-75 Supertine
Sephadex G-100
Sephadex G-100 Superfine
Sephadex G-150
Sephadex G-150 Superfine
Sephadex G-200
Sephadex G-200 Superfine

40 =120
40 - 120
100 = 300
50150
20— 80
10 - 40
100 = 300
50 =150
20— 8O
10— 40
40 -120
10— 40
40 -120
10— 40
40 -120
10- 40
40 -120
10— 40

- 700
1 500
5 000
5 000
5 Q00
5 000

1 000 -
1 000 -
1 000 -
1 000 -

- 700
1 500
5 000
5 000
5 000
5 000

100 -
100 —
100 -
100 -

1 500 -
1 500 -
1 500 -
1 500 -
3000 -
3000 -

30 000
30 000
30 000
30 000
80O 000
70 000

500 -
500 -
500 -
500 -
1 000 -
1 000 -

10 000
10 000
10 000
10 000
50 000
50 000

4 000 - 150 000
4 000 - 100 000
5 000 = 300 000
5000 - 150 000
5 000 - 600 000
5000 =250 000

1 000 - 100 000
1 Q00 = 100 000
1 000 = 150 000
1 000 =150 000
1 000 = 200 000
1 000 =150 000

2- 3
2.5-3.5
4- 6
4- 6
4- 6
4- 6
9-11
9-11
9—-11
9-11
12-15
12-15
15 =20
15 -20
20 =30
18 -22
30— 40
20-25




SEPHAROSA

sol state initial gel final gel structure

HO  ch,0H
%
o
o
- HO




SEPHAROSA

Gel type Approx. % Beadsize  Fractionation range Fractionation range
agarose um Globular proteins. Dextrans

Sepharose 6B 45-165 10000~ 4000000 10000~ 1000 000
Sepharose 4B 45-165 60 000-20000000 30000~ 5000000
Sepharose 2B 60-200 70 000-40 000000 100 000-20 000 000

Gel type Bead size um  Fractionation range  Fractionation range
Globular proteins Dextrans

Superose 12 prep grade ~ 20-40 1000~ 300000 ND
Superose 12 §-12 1000~ 300000 ND
Superose 6 prep grade 20 - 40 5000-5000000 ND
Superose 6 11-15 5000-5 000000 ND




GELOVA PERMEACNI

CHROMATOGRAFIE

Bio-Rad
‘BioGel P akrylamid
‘BioGel A agarosa

Tosoh Bioscience
Toyopearl a TSKgel hydroxylovany methacrylat



BIOGEL P

Gel

Particle Size
Range, Hydrated
Beads (pM)

Typical
Hydrated Bed
Volume, ml/g

of Dry Gel

Typical Flow
Rates (cm/hr)*

Typical
Fractionation
Range/Nominal
Exclusion Limit
(Daltons)**,

Bio-Gel P-2 Gel,
Bio-Gel P-2 Gel,

Fine
Extra Fine

45-4()
< 4h

3

5.0-10
<10

100-1,800
100-1,800

Bio-Gel P-4 Gel,
Bio-Gel P-4 Gel,
Bio-Gel P-4 Gel,

Medium
Fine
Extra Fine

90-180
45-90
< 45

15-20
10.0-15
<10

800-4,000
800-4,000
800-4,000

Bio-Gel P-6 Gel,

Bio-Gel P-6 Gel,
Bio-Gel P-6 Gel,

Medium
Fine
Extra Fine

90-180
45-90
=< 45

15-20
10.0-15
<10

1,000-6,000
1,000-6,000
1,000-6,000

Bio-Gel P-6DG Gel

90-180

15-20

1,000-6,000

Bio-Gel P-10 Gel
Bio-Gel P-10 Gel

, Medium
, Fine

90-180
45-90)

15-20
10.0-15

1,500-20,000
1,500-20,000

Bio-Gel P-30 Gel
Bio-Gel P-30 Gel

, Medium
, Fine

90-180
45-90

1.0-13

2,500-40,000
2,500-40,000

Bio-Gel P-60 Gel
Bio-Gel P-60 Gel

, Medium
, Fine

90-180
45-90

3.000-60,000
3,000-60,000

Bio-Gel P-100 Gel, Medium

Bio-Gel P-100 Gel, Fine

90-180
45-90

5,000-100,000
5,000-100,000




GELOVA PERMEACNI
CHROMATOGRAFIE

L 30cm? | VOLBA KOLONY 10 eny
T 300 cm? | Ol 1

10 ecm kratka a silna dlouha a tenka
' : kolona kolona

—M :‘;[} h

® sina kolona nema dostacujici rozliseni

ale ma lepsi prutok a kapacitu




GELOVA PERMEACNI

CHROMATOGRAFIE

 Nanaseni vzorku
objem vzorku < 2% objemu kolony

- Eluce — izokraticka

Pouziti : purifikace, stanoveni Mr, odsolovani,




GELOVA PERMEACNI

CHROMATOGRAFIE
PURIFIKACE

e Lol ]

Figure 3

Chromatography of partially purified DD on TSH 3000 SWE co-—
lunn. PBuffer: .05 M potassiun phosphate (pH §.5) with 0.15 M so-
di1im chloride; floss rate 5 ml/min. The sy@boels are as im Fig. 1.
30 activity is indicated by an arrow. Aporoximately 100 me of pro-—
tein were arplisd to the colum.




GELOVA PERMEACNI

CHROMATOGRAFIE
STANOVENiI MW

activity

Absorbance

100

Elution volume [mil]

Figure 2. Chromatography of partially purified ICIDH (after ammonium sulphate
fractionation and ion exchange chromatography) on an UltroPac TSK G3000 SWG
column. Buffer—20 mM sodium phosphate, pH 6.8; flow-rate S mL /min. (V.) elution
volume; (———) Asgo:; (—) ICDH activity. A pproximately 10 mg of protein was loaded
onto the column.




GELOVA PERMEACNI

CHROMATOGRAFIE
STANOVENiI MW

E
@
E

=
=
=

2

=

w}

log M

Figure 3. Determination of relative molecular weight (M) of ICDH (@) by gel per-
meation chromatography on an UltroPac TSK 3000 SWG column. V. elution volume;
standards (O): catalase (240,000), aldolase (146,000), bovine serum albumin (67,000),
ovoalbumin (43,000), chymotrypsinogen (25,000), and RNAse (13,700).




GELOVA PERMEACNI

CHROMATOGRAFIE
ODSOLENI (VYMENA PUFRU)




GELOVA PERMEACNI

CHROMATOGRAFIE
ODSOLENI (VYMENA PUFRU)

E lution volume [mi




GELOVA PERMEACNI

CHROMATOGRAFIE
ODSOLENI

Columin: HiTrap Desalting

STIONES MNormol sized globulor protemn in 20 mM sodism phosphate,
500 mM sodium chioride, 500 mM imidozole, pH 7.4

Buffer port (A1) 20 mM sodium phosphote, 150 mM sodwm chlionde, pH 7.0

A imaLd

= LW 280 nm
— Conductnsity

Normal sized globular

protein \

Time [minl




GELOVA PERMEACNI

CHROMATOGRAFIE
VYMENA PUFRU




GELOVA PERMEACNI
CHROMATOGRAFIE
, ODSOLENI*




GELOVA PERMEACNI

CHROMATOGRAFIE
STUDIUM AFINITNICH INTERAKCI

uv: Complex  Unbound
solid line Y
Mixture containing . ; Variant

XIG:
flled, doftted ine

[
’ Complex Y

Unbound YY
Complex | II I i
Unbound 3000 4000 5000 6000 7000 mféz




GELOVA PERMEACNI

CHROMATOGRAFIE
KOLONY




AFINITNI CHROMATOGRAFIE

- =~ N

Hgand
spaner




AFINITNI INTERAKCE

Afinitni interakee

> komplex bilkovina - ligand
reverzibilni |




INTERAKCE MEZI DNA A
ENDONUKLEASOU




AFINITNI PARY

Ligand

Bilkovina

antigen
antigen

biotin
sacharid
hormon, toxin
substrat

inhibitor

polvklonalni protilatka

monoklonalni protulatka
avidin
lektin
vazebny protein
enzyim

enzym




AFINITNi CHROMATOGRAFIE
NANESENI| VZORKU




AFINITNI CHROMATOGRAFIE
VZNIK INTERAKCE




AFINITNi CHROMATOGRAFIE
VYMYTi BALASTU




AFINITNI CHROMATOGRAFIE
ELUCE




AFINITNI INTERAKCE

elektrostaticke

polarni : rostorové viastnosti
interakce - P : | SLTRh
hvdrofobni usporadani prostredi

van der Wsalsovy sily



PREDPOKLADY PRO VZNIK

KOMPLEXU

- Sterické — pouziti raménka (spacer)




PREDPOKLADY PRO VZNIK

KOMPLEXU

- Konformacéni \

- Vazebné

- Optimalni pH, iontova sila



STACIONARNI FAZE

velké pory umoznujici prunik velkych molekul

LI 40" 4 4

nejCasteji agarosa (Sepharosa)
ligand kovalentné navazany pres —OH skupinu
cukerné jednotky nosice



PROVEDENI

Naneseni vzorku — nizka iontova sila

Kp > 104 ~ slaba interakce

Kp <106 ~ silna interakce ) obtizna eluce




ELUCE

- Eluce — selektivni - volnym ligandem nebo kompeticnim

cinidlem




ELUCE

- Eluce — neselektivni - zmena pH,
lontoveé sily,

polarity

Kp 107 -107




ELUCE

gradientova

ElutJn /
conditions .
. Linear

change
in elution
conditions

Binding Binding
conditions conditions J
|

Tim E!volh_ Time/ ml:.r




LIGANDY

Monospecificke
e vazi pouze jedinou biomakromolekulu

Skupinove specificke

»vazi biomakromolekuly s podobnymi
vlastnostmi



IMOBILIZACE LIGANDU

N-hydroxysukcinimid Immobilized Affinity
(NHS) -NH Ligand Technigues
2 //,‘
CNBr -NH | g |
2 % Greg T. Hermanson
Karbodiimid ‘NH,, -COOH ¥ "l

Epoxid -SH, -NH,, -OH



N-HYDROXYSUKCINIMID
(NHS-SEPHAROSA)

—0=CH,=CH=CH,=NH=(CH,):~CO=0=N
1

OH
—0=CH,=CH=CH,=NH=(CH,):-C=NH=-R + HO-N

| 1l
OH 0 t
0

0

S
e
i
a
r
0
S
e

o= T O@W




CNBR (CNBR AKTIVOVANA
SEPHAROSA)

NH
I

CNBr RNH;

N\

HO— Sepharose »  Sepharose —0OH

Isourea




N, N'-DISUBSTITUOVANY
KARBODIIMID

OH
|
—0=CH,=CH=CH,~NH(CH,)~COOH

OH
I

S
e
h
a
r
0
S
e

DiroOo—=TTDWLN

ECH Sepharose EAH Sepharose




EPOXID (EPOXY-AKTIVOVANA
SEPHAROSA 6B)

~0=CH,=CH=CH,=0~(CH,)~0=CH,=CH=CH,
I N
OH 0O

)
e
i
a
r
0
S
e




SKUPINOVE SPECIFICKE LIGANDY

skupinové specificky ligand

specifita

Protein A
Protein G
Lektiny

Cibacron Blue

Procion Red

Fc region IgG
Fc region IgG

glukopyranosylové a mannopyranosylové
skupiny

Siroka skupina enzymu, NAD* dependentni
enzymy, sérovy albumin

NADP*

Lysin
Arginin
Benzamidin
Kalmodulin

Heparin

Streptavidin
Oligo (dT, dA, ...)

plasminogen, rRNA
serinoveé proteasy
serinove proteasy

proteiny regulovane kalmodulinem

kolagulacni faktory, lipoproteiny, lipasy,
hormony, steroidni receptory, nukleové kyseliny
vazajici enzymy

Biotin a biotinylované latky

Kovove iont




SKUPINOVE SPECIFICKE LIGANDY
PROTEINA A PROTEING

protein A — Staphylococcus aureus
protein G — Streptococcus
purifikace:
monoklonalni protilatky 1gG
polyklonalni protilatky 1gG
imunokomplexy




SKUPINOVE SPECIFICKE LIGANDY
PROTEINA A PROTEING

Flow-through

0D at 280nm

WVolume (L)

Fig. 3. Chromatogram of affinity chromatography using ProSep-vA Ultra. Antibody
fragment [F(ab)z> ] did not bind to ProSep-vA Ultra (fractionm O—1.41) and majority of

the contaminants [Fc fragment] that bound to the affinity muatrix eluted at pH 3.0
(fraction 1.84—2.181).

Retentiomn Tirme

30 <3O
MVMiimutes

Fise. S. HIPLC analysis of purified F(Cab)z. Elution profile of F(Cab)z as single homogse —
Nnous pcocalk reproscocnts =992 purity of the product. Colurmn: SEC, TSK Gel-3000
SWVXL (TosoHass ). Samploc: 20 ol of purificd F(ab)z=: clucnt: 20 MV phosphatoe

HDuffer inmn 150 1MWV sodiurnnm chloride solution., pH 7.2, Detection at 280 mimn; floww —rate:
1 rrmal rrmxixy 1




SKUPINOVE SPECIFICKE LIGANDY
+DYE LIGAND"

Procion™ Red

Cibacron™ Blue F3G-A (Red Sepharosa)
(Blue Sepharosa)

Dependentni dehydrogenasy



==
actiwvity .10
[mikcat ]

500
VFE [rml]

FIGURE 1

AFFimd T3 chromatogrrapohs ot malate dehydrogenase From

P.denitrificans o Matrex Gel Blue A (step 23 . Ve , elution woluluuane ;

—_ , absorbance at 280 rnm {(Azso ) 3 —— enseyme actiwvits
eEradient {(buffer A, 0.02 mol/s/l sodium phosphate (pH 8.0); buffer B,

the Saune s buaffexr A but ~rith 1.8 mols1l MaCl and 5% ethylenes

Zlsycol) ; Flow rate, approx. O.7 mlL/miz:.




SKUPINOVE SPECIFICKE LIGANDY
LEKTINY

Konkavalin A

-lektin z Canavalia ensiformis (jack bean)
tetramerni metalloprotein
veétveneé mannosidy, cukry s terminalni mannosou

nebo glukosou (aMan = aGlc > GIcNACc)

» purifikace glycoproteinu, polysacharidu a glykolipidu
» detekce zmeén ve slozeni latek obsahujicich cukry

* isolace povrchovych bunéénych glykoproteinu

sLentil“ lektin

*lektin z Lens culinaris (cocka)

veétveneé mannosidy obsahujici fukosu a—1,6 vazanou na N-acetyl-
glukosamin (caMan = aGlc = GIcNAcCc)

membranove glykoproteiny, povrchove bunécéné antigeny, viralni

glykoproteiny




SKUPINOVE SPECIFICKE LIGANDY
CONA

«—350mM a-METHYL-D-MANNOSIDE

L

T T T T
20 100 120 140 160

VOL (ml)

FIG. 2. Step-eiution profile of sciatic nerve protein from concanavalin A-agarose. Sciatic nerve protein was applied to a 0.9 x 20
cm column of concanavalin A-agarose and eluted with Con A buffer at a flow rate of 10 mi/h. When the A, of the effluent fell
below 0.05, bound glycoproteins were desorbed with 50 mM-a-methylmannoside in Con A buffer. (/nset) Lane A: SDS elec-
trophoretic profile of proteins etuted in the wash peak (21 ug protein); lane B: SDS elecirophoretic profile of glycoproteins eluted
by 50 mm-a-methylmannoside (12 ug protein). Arrowhead marks position of the sciatin band. Note the absence of this band in
the wash peak (lane A).




SKUPINOVE SPECIFICKE LIGANDY
CONA

—

Lektin — Dextran-Ligand--~

20
FiI<TGURE 1 Partial purification of the crude preparation of the rabbit muscle LIDH on Con A Sepharose/Bluc
Dextran (Figure 1._A) or Blue Sepharose (Figure. 1.B) columns. ApproxXximarely 1.5 mg of protein were applied
on the column. Buffers: A = 20 mM Tris HCI (pH 7.4) B = 20 mM Tris HCI (pH 7.4) withh 1 Wi INaCl and S9%
ethylene glycol flow rate — 0.05 mil/min during the loading of sample O.5 ml/min during the elution VWV _ — elution
wolume; —-—-—- absorbance at 280 nm; ———— gradient B; —.—o-.—- activity of LIDH.




SKUPINOVE SPECIFICKE LIGANDY
LEKTINY

2]
Glycopeptide standards
spiked into
plasma peptides
and glycopeptides

—
Trypsin diuns’ e
[ —
[ -

| e—

Lactoferrin ﬁﬂﬂ;
(Posilive m
conftral) colurmin

Dinds to:
= « Sialic
 — & Fucoss

Invertase
(megative
conirol)

Short wash with
o loading buffer

L

. -

I‘" Flnw-thn:-ugh fraction Eluta boum:l ira::tion
e & @ h acetic acid

: :
= o3 =4
VISGILHNOSEIK EWFAVGHCEEALR FLEONY TOL VA IR

[ T ]

O Deglycosylation using PNGaseF

t g Ed Ed
VWYAGILNGEEIR AT RS AL R FOCEONY TOL Wi K ks




GENETICKE INZENYRSTVI

i s . @
Cloning the Insulin mnﬁm




EXPRESNISYSTEMU

* Prokaryota (E.coli)

+ snadna kultivace
+ vysoky vytézek

+ levny

- neumi pracovat s introny

- neumi postranslacni modifikace



EXPRESNISYSTEMU

* Eukaryota (kvasinky, savci a rostlinné tkanove kultury)

+ umi pracovat s introny

+ umi postranslacni modifikace

- maly vytézek



Promoter Structural gene

l l
B i

~10 |
Start

Prokaryotic expression vector

i

Antibiotic resistance genes

Figure 13-3 Concepts in Biochemistry, 3/e
© 2006 John Wiley & Sons




Figure 13-8 Concepts in Biochemistry, 3/e
© 2006 John Wiley & Sons




Stf-P_ 1. Obtain gene to be Gene to be mRENA encoded
transferred. transferred by gene to be

] ~: -
Nucleotides

restriction reverse
— endonuclease transcriptase
Discarded
DNA =

fragments

Gene to be ransferred

Steps 2 and 3. Attach gene to vector (with sticky ends)

Plasmid conditions that
Oor favor base pairing
viral vector

Gene attached to vector
(recombinant DN

Steps 4 and 5. Introduce recombinant

DNA into host cell. . .
introduce into
host cell (transformation)

Genetically altered host cell

Figure 13-1 Concepts in Biochemistry, 3/e
© 2006 John Wiley & Sons




Rezistence

tetracykljnu \\DNA insert
Rezistence [ /'“
_|,_

k ampicilinu

pBR322 \/ pBR322 hybrid

Transformation

O08)1Og

Cells will survive Cells will survive Cells will not
in ampicillin and in ampicillin but survive in ampicillin
tetracycline. not tetracycline. or tetracycline.

Figure 13-6 part 3 Concepts in Biochemistry, 3/e
© 2006 John Wiley & Sons




Gana lar i = Sana for
aArmgsicsiii, = Eeltroacyc]iree
ramstance S, ¢, resrstancs
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ielracyciinege resistamnce

4‘ Mix plasrmids waih
bBacieral cElls

DA inserbed I:lh.-\ not insarted PED pimErnid in cadl

Girow bhactena on plales contaming tatracyeline o ampiciin

- Tetracwycine

— A pic il

Cells are sansibes 1o Ceda are Sensitive —ells ame resisEant o

edracyclms but resistant 1o both antibiotica roth Ertibdodics
o Semipegillin

Figure 5.2 A plasmid wector with hwo genes for antibiolle resistance
tates isolation of recombinanks.
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VYUZITIAC PRO PURIFIKACI
REKOMBINANTNICH PROTEINU

fuzni kotva

Glutathion S-
transferasa
GST

Histidinova
kotva
His-tag

Maltose Binding
Protein
MEP

Protein A

imobilizovany ligand

redukovany glutathion

Chelatovany nikl nebo
kobalt

Amylosa

1gG

podminky vazby

Neutralni pH,
nedenaturujici prostredi,
glutathion musi byt
redukovany a GST musi
byt aktivni

MNeutralni pH bez
recdukénich a oxidaénich
latek

Neutralni pH,
nedenaturujici prostredi;
pridavek NaCl k snizeni
nespecifické sorbce

Neutralni pH,
nedenaturujici prostredi

podminky eluce

volny redukovany
glutathion

=200 mM Imidazol.
nizke pH, silne
chelataéni cinidlo

maltosa

Zména pH, iontove
sily

reen
Fluorescent
Protein

FP

Anti-GFP antibody

Neutralni pH,
nedenaturujici prostredi

nizke pH, iontova
sila




GREEN FLUORESCENT PROTEIN




GREEN FLUORESCENT PROTEIN
AEQUOREA VICTORIA




GREEN FLUORESCENT PROTEIN
NC 2008

OSAMU SHIMOMURA  MARTIN CHALFIE ROGERTSIEN




GREEN FLUORESCENT PROTEIN

GFP AMK sekvence — 238 AMK

Alpha-Helix Green Fluorescent Protein

Beta-Sheet
Polypeptide
Structure

Polypeptide
] Etzll'rﬂn ure Chromophore

Figure 1



GREEN FLUORESCENT PROTEIN

With GFP As Tracer

Protein With =FF




GREEN FLUORESCENT PROTEIN
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VYUZITIAC PRO PURIFIKACI
REKOMBINANTNICH PROTEINU

fuzni kotva

Glutathion S-
transferasa
GST

imobilizovany ligand

redukovany glutathion

podminky vazby

Neutralni pH,
nedenaturujici prostredi,
glutathion musi byt
redukovany a GST musi
byt aktivni

podminky eluce

volny redukovany
glutathion

Histidinova
kotva
His-tag

Chelatovany nikl nebo
kobalt

MNeutralni pH bez
recdukénich a oxidaénich
latek

=200 mM Imidazol
nizke pH, silne
chelataéni cinidlo

Maltose Binding
Protein
MEP

Protein A

Green
Fluorescent
Protein
GFP

Amylosa

1gG

Anti-GFP antibody

Neutralni pH,
nedenaturujici prostredi;
pridavek NaCl k snizeni
nespecifické sorbce

Neutralni pH,
nedenaturujici prostredi

Neutralni pH,
nedenaturujici prostredi

maltosa

Zména pH, iontove
sily

nizke pH, iontova
sila




CH. NA I,MOBILIZOVANYCH
KOVOVYCH IONTECH

iIminodiacetic acid (IDA)
nitrilotriacetic acid (NTA)
N, N, N-tris-carboxymethyl ethylene diamine (TED)




CH. NA IMOBILIZOVANYCH

KOVOVYCH IONTECH

- Ekvilibrace —imobilizace kovoveého iontu (50 mM)

» Pouzivane ionty - pouzivaji se predevsim

ionty Cu*, Zn?*, Ni2*,
Fe3*, Co**, Mn?* a Mg?*,
preferujici dusik jako

koordinacni ligand
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CH. NA IMOBILIZOVANYCH

KOVOVYCH IONTECH

* Nanaseni vzorku — pufr s vyssi iontovou

silou (0.5 M NaCl)

* Eluce —snizeni pH (3-4), kompetitujici
latka (histidin, imidazol, glycin,
fosfat), EDTA

Pouziti : purifikace normalnich a

rekombinantnich bilkovin
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< non-phosphorylated protein
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Analyticka afinitni chrormatografie

[Glimepiride]

A Zonal elution R-warfarin
Affinity column K

A

10 pM

— —
[T S —

et

Inject small Analyze peaks
sample plug for solutes

Absorbance, 308 nm

Time (min)




Analyticka afinitni chrormatografie

B Frontal analysis

[Carba mazepine]]
Affinity column

o O
@ ©—
© o

Absorbance, 285 nm

Apply solute Analyze
in continuous breakthrough
manner curve for solute

Time (min)




Analyticka afinitni chromatografie

Frontal Affinity chromatography

Mabile phase / ligand i i 1 /7
— Buc: )

Chromatographic column 1/ [ligand] (L/mal)

Number of active sites [immobilized protein) B,
Affinity (K4

Single of multi-site interaction

Zonal Affinity chromatography
PuliskLere
Mobile phase of ligands 1 ligand

P G

=
-

Injection

Chromatographic column Time

Screening

Ranking by K,
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BORONATOVA

CHROMATOGRAFIE

* Nanaseni vzorku — vyssi iontova sila

(0,2 M pufr)

* Eluce — polyoly (200 mM sorbitol)

Pouziti : purifikace glyko- proteinU a peptidU, stanoveni GlyHb
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Fig. 3. Separation of glycated Hb and non-glycated Hb on a 3-ml
boronate Sephacryl column. Chromatographic conditions were
as described in Experimental; 100 ul of sample were applied to
the column, and 1-ml fractions were collected.




AFINITNI ULTRAFILTRACE

M makromolekularni afinitni ligand
D, purifikovana bilkovina

O l balastni bilkovina

O O

O O

inkubace promy vani




AFINITNI ULTRAFILTRACE




AFINITNI PRECIPITACE

komplex (bilkovina - bis-ligand),
nerozpustny

vazba
+

separovand bilkovina precipitace

@ - N T
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AFINITNI PRECIPITACE

[ hormogenize for 1rminin 10 solurmes [wiv] of 4 mkd sodium j

phosphate buffer, pH 74, containing 0.5 mk EDTAand 0.1 mbd PR SF

Stage 1 l
[harnagenake)]
add [MH4]250q [113 g/liter], stir for 20min

centrifuge and discard pellet
add [MHg)=50y [ 188 gsliber], stirfar 20min

centrifuge and dizcard pellet
dialvze against 20 mkd sodium phos phate buffer, pH 74

Slage 2
[dialyzed
[MHg)2509 pellel]

apply o DEAE-celulose calumn )

Skage 3
[DEAE eluake]

phosphate, pH 7.4, gradient

elube with 20 ko 200 mbd s odium
and concentrate to~10ml

affinity precipitabe with the appropriate amount determnined
frarn pilab precipitation expedment [Support Protocol 9)
af bis-KADY in the presence of 79 mbd glutaric acid
and keep onice owernight

centrifuge
dizcard supernatant

redissolwe pellet by siming for 6 hrin 1 ml of buffer
containing 0.6 mkd KNaADH

dialvze against 20 mbd sadium

Shage 4 phasphake buffer, pH T4

[purified enzyme]

( putified glutamate dehydrogenase )




AFINITNI PRECIPITACE

Table 1.4.7 Purification of Glutamate Dehydrogenase From Ox Liver According to Alternate
Protocol 1

Stage (see Volume  Total protein Total activity Specific activity Purification Yield
Fig. 1.4.4) (mlD) (mg)“ (umol/min) (umol/min/mg) (x-fold) (%)

370 8580 1920 02 | 100
75 2010 1640 0.3 4 86
3.4 139 405 2.9 21
1.2 9.4 376 40 20

9Protein concentration determined by the Lowry method.

Table 1.4.8 Purification of Glutamate Dehydrogenase From Rat Liver According to Alternate
Protocol 1

Stage (see Volume  Total protein Total activity Specific activity Purification Yield
Fig. 1.4.4) (ml) (mg)¢ (umol/min) (umol/min/mg) (x-fold) (90)

90 2720 760 0.3 100
35 980 505 . 67
(\-8 1 ’)O 1(‘.5 i ¥

T —_—

1.0 9.4 190 25

9Protein concentration determined by the Lowry method.




AFINITNI PRECIPITACE

vazba

komplex bilkovina - hgand-polyimer
roZpustny

regenerace ;gi{D
konmjugal hgand - polymer @

nerozpustny

Jﬁmé@ \ precipitace
~

N

@ konplx bikovina - hgand-polymer

nerozpustny




AFINITNI PRECIPITACE

yeast cells

l high pressure homogenization

cell homogenate
l Sflocculation of cell debris with

0.25% PET

cell extract

Incubate with 0.3% Eudragir-Cibacron
blue and 1.5 mM zink sulfate, pH 7.5 for
10 min. at 20 °C.

Add 50 mM calcium chloride and incubate
al 40 °C for 5-10 min.

Precipitation of Eudragit
bound affinity complex
60% recovery Desorption of ADH with 200 mM

. iminodiacetic acid, pH 7.5, 4 °C.
2 0 X enrl(:hment Add 50 mM calcium chloride and incubate
at 40 °C for 5-10 min.
ADH in Precipitate of
solution Eudragit-dye

Recycle
-
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