Gelova permeacni
chromatografie



eseparace molekul na zakladée molekulové hmotnosti,
velikosti a tvaru molekuly

stacionarni faze — gel (obvykle prokrizeny cukr)

*velké molekuly se eluuji drive, malé molekuly se eluuji
pozdeji

*moznost stanoveni molekulovych hmotnosti

sodstranovani nizkomolekularnich slouCenin (odsolovani)



Porous
polymer beads

Protein mixture is added -
to column containing

cross-linked polymer.

Protein molecules separate
by size; larger molecules
pass more freely, appearing
in the earlier fractions.
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Kalibrace

eluéni €as (elucni objem) standardu je vynesen v zavislosti
na molekulové hmotnosti

kolona by mela byt pravidelné kalibrovana

estaly prutok

‘kolona separuje podle velikosti ne molekulové hmotnosti,
proto je ziskana molekulova hmetnost jen relativni

Standard Molecular weight (kDa)
Cytochrome C 12 4
Carbonic Anhydrase 29
Bovine Serum Albumine &7
Alcohol Dehydrogenase 150
Beta-Amylase 200
Thyroglobulin 670
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VELIKOST CASTIC [um]

Coarse 100-300
Medium 50-150
Fine 20-80
Superfine 10-40
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Vztah mezi velikosti ¢astic a prutokem




Vztah mezi rozlisenim a objemem vzorku

1.5

Rozliseni
SV,

W, + W, 1D :

2
AV,
05F
-
Wl W2
0

Superdex 200
lransterrin (81 kD)
& 1gG (160 kD

1\\
@ idealni objem nanaseného vzorku ~ 1 -2 %
| | | ]

1 2 3 4
objem nanaseného vzorku [% V/]




Vztah mezi rozliSenim, prutokem a délkou kolony

Afl .B of vyska kolony [cm]

prutok
[mI/min]
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Tvar kolony

30 cm? 10 cm?
4+ — - p >
r 300 cm?® o ,
|
10 cm kratka a silna dlouha a tenka
' kolona kolona
v &
i N

30 cm

/\/\— N

® iina kolona nema dostacuijici rozliSeni

ale ma lepsi prutok a kapacitu ‘




Stacionarni faze

Sephadex glukosa (dextrosa)
Sepharose agarosa

Sephacryl glukosa + akryamid
Sephacel cellulosa

FPLC
Superose
Superdex

BioGel P akrylamid
BioGel A agarosa



Selection guide SEC
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Highmedium-
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Superdex 30 Increase
Superdex 75 Increase
Superdex 200 Increase
Superdex 30 prep grade
Superdex 75 prep grade

Superdex 200 prep grade

Superase 6 Increase

Superase 12

Superase & prep grade

Superaze 12 prep grade

Fractionation range
Iglobular proteins)
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Sephacryl §-100 HR
Sephacryl 5-200 HR
Sephacryl 5-300 HR
Sephacryl 5-400 HR

Sephacryl 5-500 HR

Sephadex G-10
Sephadex G-25 5F
Sephadex G-25 F
Sephadex G-25 M
Sephadex G-50 F
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Dextrany - Sephadexy

H %ﬁo
H O_-CH{‘CH oH 2
HO
& + Epichlorohydrin
. . A crosslink
(0] 0_\%
H OH

<4— Isomaltose ——»
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H
<— Isomaltotriose > Branching *
a-1-23
<4— [somaltotetraose > .
H
HO
OH
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OH

http://nar.oxfordjournals.org/content/29/2/e4.full.pdf+html



Vlastnosti Sephadexu

Fractionanon

Fractionation range

Gel tvpe Dry bead size range Dextrans Swelling
Lum Globular factor mlig
proteins

Sephadex G-10 40 =120 - 700 - 700 2- 3
Sephadex G-15 40-120 - 1500 - 13500 2.5-3.5
Sephadex G-25 Coarse 100 =300  1000= 5000 100 = 5000 4- 6
Sephadex GG-25 Medium S0-150  1000= 5000 100- 5000 4- 6
Sephadex G-25 Fine 20— 80 1000 5000 100 - 5000 4- 5
Sephadex G-25 Superfine 10—~ 40 1000- 5000 100 = 5000 4- 6
Sephadex G-50 Coarse 100 =300 4500~ 30000 500 - 10000 9-11
Sephadex G-50 Medium S0 =150 1 500= 30 000 500 = 10000 9-11
Sephadex G-50 Fine 20— B0 1 500= 30000 500= 10000 9-11
Sephadex G-50 Supertine 10— 40 1500- 30000 500- 10000 9-11
Sephadex G-75 40-120 3000- BOO0D  1000- 50000 12-15
Sephadex G-75 Superfine 0= 40 3000- 70000  1000- 50000 12-15
Sephadex G-100 40-120 4 000=150000 1000-=100000  15-=-20
Sephadex G-100 Superfine  10- 40  4000-100000 1000-100000  15-20
Sephadex G-150 40 =120 5000=300 000 1000-150000  20-30
Sephadex GG-150 Superfine  10- 40  5000-150000 1000-150000  18-22
Sephadex G-200 40-120 5000 =600 000  1000-200000 30 -40
Sephadex G-200 Superfine  10- 40  5000=250000 1000-=150000  20-25




Dextran-N, N'-methylen-bisakrylamid
Sephacryl HR
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Gel type Bead size  Fractionation range  Fractionation range Exclusion

um Globular proteins Dextrans limit
DNA
Sephacryl S-100 HR 25 - 75 1 000- 100000 ND ND

Sephacryl S-200 HR 25 -75 5000- 250000 1000 - 80 000 118
Sephacryl S-300 HR 25 - 75 10 000-1 500000 2000- 400000 118
Sephacryl 5-400 HR 25 -75 20000-8 000000 10 000- 2000000 271
Sephacryl S-500 HR 25 -75 ND 40 000 - 20 000 000 1078

Sephacryl S-3Q0
00

50

100

50




Agarosa - Sepharose

1

sol state

2.
2

13

Q

5°C
0°C

ageing
-—

— 100°C

initial gel final gel structure
HO  ch,oH 0
° O
Yo ° -0
Gel type Approx. % Beadsize  Fractionation range Fractionation range
agarose um Globular proteins. Dextrans
Sepharose 6B 6 45-165 10 000- 4 000 000 10 000- 1000 000
Sepharose 4B 4 45-165 60000 -20 000 000 30 000 - 5 000 000
Sepharose 2B 2

60-200 70 000-40 000 000

100 000 -20 000 000




Sepharose CL

lepsi teplotni a chemicka stabilita
*extrémé malé mnozstvi ionizovatelnych skupin
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Superose

prokfizena poresni agarosa

Gel type Bead size um Fractionation range Fractionation range
Globular proteins Dextrans
Superose 12 prep grade 20-40 1 000- 300000 ND
Superose 12 8—-12 1 000- 300000 ND
Superose 6 prep grade 20 -40 5 000=5 000 000 ND
Superose 6 11-15 5000 - 5 000 000 ND

GE Healthcare
Life Sciences



«extremé hydrofilni
*nenabité

Bio-Gel P

Bio-Gel P gely — poresni polyakrylamidové Castice vzniklé kopolymeraci
akrylamidu a N,N'-methylene-bis-akrylamidu.

Typical
Typical Fractionation
Particle Size Hydrated Bed Range/Nominal
Range, Hydrated Volume, mi/g Typical Flow Exclusion Limit
Gel Beads (uM) of Dry Gel Rates (cm/hr)* (Daltons)**,
Bio-Gel P-2 Gel, Fine 45-90 3 5.0-10 100-1,800
Bio-Gel P-2 Gel, Extra Fine = 45 <10 100-1,800
Bio-Gel P-4 Gel, Medium 90-180 4 15-20 800-4,000
Bio-Gel P-4 Gel, Fine 45-90 10.0-15 800-4,000
Bio-Gel P-4 Gel, Extra Fine = 45 =10 800-4,000
Bio-Gel P-6 Gel, Medium 90-180 6.5 15-20 1.000-6,000
Bio-Gel P-6 Gel, Fine 45-90 10.0-15 1.000-6,000
Bio-Gel P-6 Gel, Extra Fine = 45 <10 1,000-6,000
Bio-Gel P-6DG Gel 90-180 6.5 15-20 1.000-6,000
Bio-Gel P-10 Gel, Medium 90-180 1.5 15-20 1,500-20,000
Bio-Gel P-10 Gel, Fine 45-90 10.0-15 1,500-20,000
Bio-Gel P-30 Gel, Medium 90-180 9 [.0-13 2,500-40,000
Bio-Gel P-30 Gel, Fine 45-90 6.0-11 2,500-40,000
Bio-Gel P-60 Gel, Medium 90-180 11 4.0-6 3,000-60,000
Bio-Gel P-60 Gel, Fine 45-90 3.0-5 3,000-60,000
Bio-Gel P-100 Gel, Medium 90-180 12 4.0-6 5,000-100.000
Bio-Gel P-100 Gel, Fine 45-90 3.0-5 5,000-100,000




Product Description Comments

Big-Gel F-2 Gel, Fine, 100 ¢ Fapwd carbohydrata and smal papbcs separatons and desaling
Bio-Gal P-2 Gel, Fine. 500 g Fractionaton range of 100-1.600

Hin-Gel P-2 Gel, Extra Fire, 100 |
Gl P-4 Gel, Medium, 1000q Rapid carbobydrate and small peplick: separations and desaling

Bip-Gal P-4 Gal, Fine. 100 g Fractionaton range of S00-4 00
Bin-Gel P-4 Gel, Extra Fine, 1004
Bio-Gal P-6 Gel, Madium, 1009 Purification of protens and polypephdes. Fractcnation range of 1,000-6,000

Bin-Cael P-6 Gel, Fine, 100 g
Bio-Gal P-6 Gel. Extra Fine, 100 q
Si0-lael F-E006 el 100 g Ll sl highty Swted 1o protein desating o bufter exchandge. Fracuonaticn

Hin-Gel P-E0DG Gl 1 kg range of 10006000, &lso availabk: in prepacked columns and carridoes
Bio-Gol P-10 Gal. Madium, 100 o Purificamen of protens and polypaptdes Fractionabon range of 1, 500-20, 000
Hig-Cail P10 G, Firee, 100G

Bl Lacd B30 Cend, BAm@nam, 100 g Fulicaion of prohcsns and polypopbcdes. Fracoonation rimge of £ S00-800 DU
Big-Ged P30 Gad, Fine. 100 g

BipGed P-B0 Ged, Mednrm. 1000 Punification of protens and polypepbdes. Fracoonation range of 30000601000
Bin-Gad P-B0 Gad, Fane 10000

e P00 Ged. Mesdunn, 100 o
ool [ WO D P, WD O

ard pobypeptices. Fractsonston ramgs of

BIO-GeI A gely - agarosa 151-0130 (“nalrsc 150-300 20-25  <10,000-500,000
*minimalni nespecifické interakce S0l Fme. 7 243 <I0000-500000

Bio-Gel A-1.5m gel

*vyborné prutokové vlastnosti 5080 Comse 150300 2025 <I0000 1500000

=

Product Hydrated Bead Typical Flow Fractionation
Size Rates*  Range/Exclusion
Grade (pm) (em/hr)  Limit (daltons)

151-0440 Medium  75-150 15-20  <10,000-1,500,000

151-0450 Fine 38-75 7-13  <10,000-1,500,000
Bio-Gel A-5m gel

151-0730 Coarse 150300 20-25  10,000-5,000,000

151-0740 Medium 75150 15-20  10,000-5,000,000

151-0750 Fine 38-75 7-13  10,000-5,000,000
Bio-Gel A-15m gel

151-1030 Coarse  150-300 20-25  40,000-15,000,000

151-1040 Medium  75-150 15-20  40,000-15,000,000

151-1050 Fine 38-75 7-13  40,000-15,000,000
Bio-Gel A-50m gel

151-1330 Coarse 15-300 20-25  100,000-50,000,000

151-1340 Fine 75-150 515 100,000-50,000,000

* Flow rate determined by using a 1.5 x 20 cm column and a head to bed
ratio of 1:1.




Pouziti gelové permeacni chromatografie
vysoké rozliseni skupinova separace

separace molekul na zakladée odsoleni
velikosti (tvaru)

vhodna jako zavérecCny krok vymeéna pufru
purifikace

separace polymeru od odstraneni
monomeru vysokomolekularnich a
nizkomolekularnich latek

separace denaturovanych
forem proteinu od nativnich




Pred purifikaci:
*zkontrolujte viskozitu vzorku
«Zfiltrujte nebo odstfedte vzorek

Pro zvyseni rozliseni:
optimalni frakcionacni rozsah

co nejmensi objem vzorku

co nejmensi ¢astice gelu (x prutok)
dvé kolony do série

snizit pratok

Al

Nespecificka adsorbce

vzacné na agarosu a dextran

pokud K,,> 1 iontové nebo hydrofobni interakce

*pufr > 0.05M NaCl

*Hydrofobni interakce - 25% acetonitrile, EtOH nebo isopropopanol, 10% etyleneglycol



lonexova chromatografie



e Urcena pro separaci
latek nesoucich kladny
nebo zaporny naboj

e Afinita iontu k ionexu
zavisi na velikosti
naboje

e \/ pripadé proteinu
hraje zasadni roli pH !

@ Large net positive charge /ﬁ\

© Net positive charge Vs \
© Net negative charge (

@ Large net negative charge ‘\ ’

Polymer beads with
negatively charged
functional groups

<50

Protein mixture is added

to column containing EEEE
cation exchangers. 5=
IO

' o

123456
Proteins move through the column at rates determined by their
net charge at the pH being used. With cation exchangers, proteins
with a more negative net charge move faster and elute earlier.




Princip ionexove chromatografie

1. START 2. NAVAZANi 3. GRADIENTOVA 4. KONEC 5. REGENERACE
VZORKU ELUCE ELUCE KOLONY
HA®E Ss & 6
AR A
O
O N
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o\gt ©
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O | pufr o zvySujici se A latka s mensim zapornym nabojemy
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Y IX lontove sile B latka s vétSim zapornym nabojem




Vétsi naboj

Vétsi iont o > °

0.00
Vétsi koncentrace o ng > °
aRo0




lonexy

Anion exchangers Functional group
Diethylaminoethyl (DEAE) -O-CH,-CH,-N*H(CH,CH,),
Quaternary aminoethyl (QAE) -0-CH,-CH,-N*(C,Hx),-CH,-CHOH-CHj,
Quaternary ammonium (Q) -0-CH,-CHOH-CH,-O-CH,-CHOH-CH,-N*(CH,),
Cation exchangers Functional group
Carboxymethyl (CM) -O-CH,-GOO"~
Sulphopropyl (SP) —O—CHZ-CHOH—CHZ-O-CH2-CH2-CH2803'
Methyl sulphonate (S) -O-CH,-CHOH-CH,-O-CH,-CHOH-CH,S05"
: P : = ey
8 8

0 2 4 6 8 0 12 14 0 2 4 6 8 10 12 14

pH pH
Selective Removal of Heavy Metal lons from Waters and Waste Waters Using lon Exchange Methods, By Zbigniew Hubicki and Dorota Kotodyriska DOI:
10.5772/51040



Elucni gradient

pH gradient

Direction of Direction of
lon exchanger pH gradient ionic strength gradient
Anion exchanger decreasing increasing
Cation exchanger increasing increasing

C0:0

A00 Fracdon numbsr




Nosice




X-Sephadex

velikost Castic — 40-160 um

prokfizeny dextran — Sephadex G25 nebo G 50

Types Description Functional groups Counterion
DEAE A-25 Weakly basic Diethylaminoethyl Chloride
Sephadex  A-50 anion exchanger
QAE A-25  Strongly basic Diethyl-(2-hydroxy- Chloride
Sephadex  A-50 anionexchanger  propyl)aminoethyl
CM C-25 Weakly acidic Carboxymethyl Sodium
Sephadex C-50 cation exchanger
SP C-25 Strongly acidic Sulphopropyl Sodium
Sephadex  C-50 cation exchanger o o
12 5 12
0+ 10
. DEAE Seph adey . CIAE Seph adex
6 £ -
4 4 4
ATT T I {3 I T3 T EIT 3L 73
mi 1k MacH mi o1k MacH
ey _
10 4
5 CM Sephade s ;
B S 4
4 - 4
S I S B i Sr S S A AP AT

ml 1M kacH ml 1M kacH




X-Sepharosa

Sepharose High Performance (34 um), Sepharose Fast
Flow (90 um), Sepharose Big Beads (100 - 300 um),
Sepharose CL-6B (90 pm, lepsi chemicka a fyzikalni stabilita)

A280nm Vodivost

m&km

Vzorek: 0,8 mg cytochrom C (pl 10,3)

0,8 mg lysozym (pI>11)

3 mg ribonukleasa A (p! 9,3) s HiTrap s
Startovaci pufr: 20mM fosfatovy pufr pH 6,8 SP XL

Eluéni pufr: 20mM fosfatovy pufr pH 6,8+0,5 M NaCl
Pratok: 1 ml/min |
Kolona: 1ml
Prabéh separace:
ekvilibrace — 20 ml startovaciho pufru
aplikace vzorku — 2 ml
promyti - 5 ml startovaciho pufru
eluce — 40 ml, linearni gradient, 0-100 % elu¢niho pufru 8-

[=+I11

100




A280nm ." | Vodivost

Vzorek: 0,8 mg a-laktoglobulin (pl 5,8)
0,4 mg conalbumin (pl 6,3)
1,2 mg trypsin inhibitor (pl 4,5)
Startovaci pufr: 20mM Tris/HCI pH 7,4
Eluéni pufr: 20mM Tris/HCI pH 7,4 + 0,5 M NaCl
Pratok: 1 ml/min (150cm/h)
Kolona: 1ml
Pribéh separace:
ekvilibrace — 20 ml startovaciho pufru
aplikace vzorku — 2 ml
promyti - 5 ml startovaciho pufru
eluce — 40 ml, linearni gradient, 0-80 % elu¢niho pufru




Vzorek:  0,5mg Leonardo (pl 4,8)
0,6 mg Raphael (pl 6,3)
1,0 mg Donatello (pl 4,5)
1,2 mg Michelangelo (pl 6,3)
0,6 mg Trhaé (pl 8,0)
rozpusténo v 50 mM Tris pH 7,0

Stacionarni faze:
Startovaci pufr:
Eluéni pufr:
Pratok: 1 ml/min
Prabéh separace:



Udaje od vyrobce

Anion Q Sepharose Q Sepharose DEAE ANX Sepharose
exchangers Fast Flow XL Sepharose 4 Fast Flow
Fast Flow (high sub)
Bead structure 6% highly 6% highly 6% highly 4% highly
cross-linked cross-linked cross-linked cross-linked
agarose agarose with agarose agarose
bound dextran
Bead size 45 - 165 pm 45 - 165 pm 45 - 165 pm 45 - 165 pm
Type of gel Strong anion Strong,afion Weak anion Weak anion
Chargedgroup  -N*(CH,), “N+(GH,), N*(C,H),H  -N*(C,H,),H
Total ionic 0.18-0.25 018 -0.26 0.11-0.16 01 3i=0:17
capacity mmol CI"/ml gel "mmol CI”/ml gel mmol CI/ml gel mmol CI7/ml gel
Dynamic binding 120 mg >130 mg 110 mg 43 mg
capacity! HSA/mI gel BSA/ml gel HSA/mI gel BSA/ml gel
pH stability?
Short term 1-14 2-14 1-14 2-14
Working 2-12 2 = 12 2-9 3-13
Long term 2-12 2-12 2-13 3-13
Storage
temperature +4°to +30°C +4°t0+30°C ; +4°to+30°C +4°to +30 °C
Storage buffer 20% ethanol 20% ethanol 20% ethanol 20% ethanol
Chemical All commonly used buffers, 1 M NaOH, 8 M urea, 6 M guanidine
stability hydrochloride, 70% ethanol
Avoid Oxidizing agents, anionic detergents and buffers




MonoBeads, MiniBeads (Q, S)

vysoke rozliseni
MiniBeads — mikropurifikace, analysa

vysSi pracovni tlak — FPLC/HPLC
MonoBeads -FPLC




Vzorek:

Eluce: gradient iontove sily

pankreatin

Azgo

SOURCE 30Q (XK16 x 50 mm)

Azp

[l a Sepharose HP (XK16 x 50 mm|

L

Azgp

e
10 min 20 30

Q Sepharose FF (XK16 x 50 mm)

1.

RozliSeni

Mini Q, (column 4.6 x 50 mm)

5.0 10.0 ml 15.0

Mono Q (column 5 x 50 mm)

VALl

L] 10 min 20

A 280

30

RESOURCE @, 1 ml

30




Vyber vhodného pH pro ionexovou
chromatografil

Buffer pH
10

o7 ”HQ

g 0.05

| Anion exchange pH=7

: § 0.15M

i : NaCl Q§=ﬁj

l i mg/mL 49
protein

55 60 65
0.10 0.5 0.2
20 30 40

CiC
:C :C =

b

.
o
@@@@

90
Kapaglta )

Net Charge of a Protein




gradient iontove sily — linearni x skokovy

—-0.4

linearni gradient -0.3

=
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% 0 50 10'(\1@* 150 200

O skokovy gradient

E Y4 e
-0.3
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0 50 100 150 200




Vliv strmosti gradientu

Koncentrace proteinu

NaCl
—-0.3

—0.2

J —0.1
| | | |

-0.4

—0.3

‘ 0.2
_J l | | B




Vliv elucniho objemu

100 0.5 M NaCl
50 -
o
0
E - 1
'E 100 e 05 M
m \ ' ' W
£ 50 Rozliseni lepsi,
2 /\/\ ale vyssi rozmyti
5 0 |
o
% 100 0.5 M
(27
50 }
0 _‘/I\—/\.
0 100 200 300




Koncentracni efekt

Sample
applied Salt gradient elution begins




Koncentrace proteinu/Aldivita

0.4

0.3

0.2

— DEAE Sepharose CL-6B
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SDS-PAGE

NaCl




vysoké rozliSeni
(gradientova eluce)

skupinova separace
(krokova eluce)

stacionarni
faze

kolona

mobilni faze

objem
vzorku

mnozstvi
vzorku

silné ionexy

velikost Castic

10 - 30 um — pro purifikaci
3- 5 um - pro analytiku

dékla1-10cm

pH pufru aspon o 0,5 nez pl .
Koncetrace pufru 20 - 50 mM <

na objemu nezalezi

5 - 10 % celkové kapacity kolony
(dobré rozliSeni)

silné ionexy

velikost Castic 30 um nebo vétsi —
vySSi prutok

nezalezi, kratka, silna lepsi pro vyssi
prutok

pH pufru aspon o 0,5 nez pl

na objemu nezalezi

40 % celkové kapacity kolony




Chromatofokusace

separace proteinu na zakladé jejich pl
vysoke rozliseni

neni potreba pripravovat pH gradient
zaostrovaci efekt

jednoduchost

A

koneény pufr startovaci pufr
=

\
S
\

koneény pufr

startovaci pufr

objem [ml]

objem [ml]



Polypufry - amfolyty Stacionarni faze

Polybuffer 96 - pH 9-6 PBE94
—_—
Polybuffer 74 - pH 7-4
Pharmalyte - pH 8-10,5 =—> PBE118
pH 10 -
94
Polybuffer 96
1,0}
8-1
0,8
Polybuffer94
s Polybuffer 74 0.6
A
6 0,4
5 0,2-
4 200 300 400
vinova délka / nm
? o1 02 03 04 05

meq NaOH



@® Polybuffer (pulypufr) obsahuje ampholyty
- smes latek majicich riuzné pKa

objem




Princip fokusace

P
9
St

S
2
>

o
o

Protein vyputuje z pH=pl
ziska zaporny naboj




MonoP Beads — smés kvartérnich a tercialnich amind

Column: Mono P high performance column,
5 x 200 mm (i.d. x bed height)
Sample: Partially purified HIV-1 reverse transcriptase
Start buffer: 25 mM ethanolamine, 10% glycerol, pH 9.4
Elution buffer:  Polybuffer 96 (diluted 1:10), pH 6
Flow rate: 1 ml/min
AZ&Onm pH
0.7
- 9.01
0.6 — g\(\d;\“
0.5+
pH
pl 8.4 — 8.01
04 Y
0.3
pl 8.0
¥ 7.9
0.2
0=
NJ\/} — Y |
T ] I T T ] T
4 8 12 16 20 24 28
Elution volume (ml)




Dvoudimensionalni chromatografie

Beckman Coulter — PF 2D

Fractions from the first dimension are automatically injected into
the second, eliminating the need for manual transfer.

Directed by the pH monitor, fraction
collection provides fractions according to pl.




Dvoudimensionalni chromatografie

1. ROZMER 2. ROZMER
CHROMATOFOKUSACE CHROMATOCHRAFIE
NA REVERSNI FAZI

OOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOO

00

OOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOO
nnnnnnnn

«, detekce detekce
5~ pH+UV pH+ UV

I 55 JLj\ N

L, LLI_L L P g g PO 179 1 PO
1st peak from 2nd peak from 3rd peak from
1st dlmenslon 1st dimension 1st dimension

Y.

https://www.youtube.com/watch?v=BQ-JXIZCzbc



hydrofobicita

pH
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Partial pI/UV map of colon cancer cell line before and after treatment

i 1 2 3 4 1 2 3 4 1 2 3 4 it
24 24
22 x»
% SO | L
18 Ee—— — 18
E
16 _ 16
I
14 14
I ﬁ.
s _Qx;_
O
42 —— 1 r‘x; 12-
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4 4
. 2 2
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(wf 0.1 pg/mbLdrug for 24 hrs.)
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Hydrofobni chromatografie



Hydrofobicita proteinu
Insulin

malwmrllpl lallalwgpd paaafvnghl cgshlvealy lvcgergffy tpktrreaed
lgvggvelgg gpgagslgpl alegslgkrg ivegcctsic slyglenycn

MALWMRLLPLLALLALWGPDPAAAFVNQHLCGSHLVEALYLVCGERGFFYTPKTRREAEDLQVGQVELGGGPGAGSLQPLALEGSLQKRGIVEQCCTSICSLYQLENYCN

= Green: hydrophobic uncharged residues, like FILMY W Aand P
« Red: acidic residues, like D E and C-terminal -COOH

« Blue: basic residues, like R KH and N-terminal -NH2

» Black: other residues, like GSTC N Qand P

» 7. Unrecognized codes are replaced of "?".

Acidic
Choosing suitable solvent:
For acidic peptide, initially try to dissol/ve the peptide in water; if the peptide does not dissolve, add NH4O0H{=30ul) and dilute to 1mi with deionized water.
Hydrophobic: 46.36%
Acidic: 9.09% A FrotScale output for user seguence
Basic: 8.18% i
Neutral: 36.36%

T T
Hphok., « Eisenkerg et al. ————

Score
@
T

-1 1 1 1 1 1
za 48 &8 £a lga
Fosition

http://peptide2.com/N_peptide_hydrophobicity hydrophilicity.php




vliv soli na protein oz
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Stacionarni faze

vazba hydrofobnich oblasti na povrchu proteinu

v H,O slabé interakce—=pridavek soli
méne hydrofobni nez RPC

Mobilni faze
H,O/sul (~1 M) nejCasteji (NH,),SO,

4—— Increasing precipitation (“salting -out”) effect
Anions: PO, *, SO,*, CH,+« COO-, CI, Br, NO_, CLO,, I
Cations: NH,*, Rb*, K*, Na*, Cs*, Li*, Mg*, Ca*, Ba™

Increasing chaotropic (“salting-in”) effect ——»

, SCN-
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High salt

Low salt




Eluce
klesajicim gradientem soli (1 M -0 M)

Relative desorption

100%

Increasing net hydrophobicity
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Prehled typu stacionarni faze

*Phenyl, Butyl nebo Octyl Sepharose Fast Flow (FF), FPLC kolony Phenyl
Superose fy GE Healtcare na polysacharidoveé (agarosové) bazi

*Macro-Prep t-Butyl HIC Support fy Bio-Rad na methakrylatoveé bazi

»Spheron 100 (300, 1000) fy Lachema zalozené na bazi kopolymeru
hydroxyethylmethakrylatu a ethylendimethakrylatu

» Separon HEMA-S 1000, Separon HEMA-Bio 1000 Phenyl fy TESSEK
jsou vyrabeny na bazi hydroxyethylmethakrylatu



vybeér ligandu

CI)H Free Bound
-0-CH;~CH-CH,~O—(CH,)~CH,
Butyl Sepharose 4 Fast Flow
OH
I
-0-CH~CH-CH,~O—(CH,),~CH;,
Octyl Sepharose CL-4B

OH
|
~O-CH,-CH-C I—|2—O—©> \

Precipitated

-

Salt conentration

Phenyl Superose

Phenyl Sepharose High Performance
Phenyl Sepharose CL-4B e
Phenyl Sepharose 6 Fast Flow (low sub) \ S
Phenyl Sepharose 6 Fast Flow (high sub) ‘

OH
I
—-0-CH~CH-CH,-O-CH,~C(CH,),
Alkyl Superose




efekt ligandu na purifikaci

Butyl Octyl Phenyl (hich sub )
mAul 1 W oma] W mAy u
1103 \ [Ty 2id _\ i e (1
"';__
ite : | -.
e 7N =) Y ST 13
£ T 1 4 'll\ FTRT ! 14’ 7
% : JM LA
i i‘f‘l pe- i A2 Ji a0
" e e Jlﬂ.d.';ltll e e e JIH-:HI ‘ b e e Jlﬂ-d-l:ﬂl
efekt mobilni faze
0.8M (NH,).50, 1 M (NH).50, T M (NH,). 50,
ol L mlll L] madl
oA zn L 20 oa[ ] zn
TwpHpruHo

Too low

B o a 1
Optimal

C " =

Too high




Rel. Abs

Rel Abs

Elution volume

Elution volume

typy gradientt

Rel Abs

Rel. Abs

Elution volume

Elution volume

Rel. Abs

Rel Abs

Elution volume

Elution volume




Column:

Gel:

Sample:

Sample volume:

BPG 300/500

Phenyl Sepharose 6 Fast Flow (high sub), 10 cm
bed height

Yeast supernatant. Ammonium sulphate added to
0.5M

801

Sample load: 0.36 mg h-EGF/ml media
Flow rate: 300 cm/h; 212 I/'h (loading)
60 cm/h; 42 I/h (elution)
Buffer A: 20 mM sodium phosphate pH 7.0 + 0.5 M ammo-
nium sulphate
Buffer B: 20 mM sodium phosphate pH 7.0
Purification time: 1.5 h
f":":a[:l ms/cm
= 100
30 ‘\'_f
204
=00
1.0+
0.0 ' Y L

o0 100 Volume (liter)




stacionarni
faze

kolona

mobilni faze

objem vzorku

mnozstvi
vzorku

Experiment

vysoké rozliseni
(gradientova eluce)

velikost ¢astic 10-30 um

délka 1 - 10 cm
(kratka kolona nevhodna pro
pozvolny gradient)

20 — 50 mM pufry v rozmezi pH 4-8
(pH ma maly vliv na selektivitu)
gradient soli (nejCastéji (NH,),SO,)

na objemu nezalezi

5-10 % celkové vazebné kapacity
(bez ztraty rozliseni)

skupinova separace
(krokova eluce)

velikost ¢astic 30 um nebo vétsi —
vySSi prutok

nezalezi, kratka, silna lepsSi pro
vySSi prutok

20 — 50 mM pufry v rozmezi pH 4-8

(pH ma maly vliv na selektivitu)
gradient soli (nejCastéji (NH,),SO,)

na objemu nezalezi

~ 40 % celkové vazebné kapacity




pouziti hydrofobni chromatografie

vysoké rozliseni skupinova separace
(gradientova eluce) (krokova eluce)

separace proteint na zakladé jejich  koncentrace nafedéného vzorku
hydrofobicity

vhodna jako prvni nebo strfedni vhodna jako purifikacni krok po
purifikaCni krok precipitaci siranem amonnym




Jako prvni krok purifikace alkoholdehydrogenasy z Pseudomonas sp. jste
zvolili srazeni siranem amonnym (Mr 132,14 g/mol). Pfi 50 % nasyceni se
jesté nesrazela, ale pfi 55 % nasyceni se jiz srazela. Mate k dispozici 20 ml
extraktu s alkoholdehydrogenasou. Jak byste postupovali, kdyz jako dalSi krok
purifikace chcete zvolit hydrofobni chromatografii na koloné Butyl-Sepharose?

Target percentage saturation

Initial percentage saturation 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65 | 70 | 75 | 80

0 106 134 164 194 226 258 291 326 361 398 | 436 476 516 559 603 650 697
5 79 108 1% 166 197 229 | 262 296 | 331 368 | 405 | 444 | 484 | 526 | 570 615 | 662
10 53 81 109 | 139 1697 | 200 | 233 | 266 | 301 337 | 374 | 412 | 452 | 493 | 536 | 581 627
15 26 54 82 111 141 172 204 | 237 | 271 306 | 343 | 381 420 | 460 | 503 547 | 592
20 27 55 83 113 143 175 207 241 276 312 349 387 427 469 512 557
25 27 56 84 115 146 179 211 245 280 317 355 395 436 478 522
30 28 56 86 117 148 181 214 | 249 | 285 323 | 362 | 402 | 445 | 488
35 28 57 87 118 | 151 184 | 218 | 2564 | 291 329 | 369 | 410 | 453
40 29 58 89 120 153 187 | 222 258 | 296 | 335 376 | 418
45 29 59 90 123 | 156 | 190 | 226 | 263 | 302 | 342 | 383
50 30 60 92 125 | 159 | 194 | 230 | 268 | 308 | 348
55 30 61 93 127 161 197 235 273 | 313
60 31 62 95 129 164 | 201 239 | 279
65 31 63 97 132 168 205 | 244
70 32 65 99 134 171 209
75 32 66 101 137 174
80 33 67 103 139
85 34 68 105
90 34 70
95 35




