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INTERAKCE VS.
CHEMICKA REAKCE




TYPY VAZEB

« Kovalentni - sdili elektrony

Poldrni vs. nepoldrni

Silné / pevné

Ireverzibilni nebo jen velmi obtizné reverzibilni
150 — 450 kJ/mol

Alkylujici cytostatika, organofosfaty

« Nekovalentni — nevytvdarii spolecny elektronovy obal
« Slabé interakce
« Reverzibilni interakce - typické pro farmaka
« U&astni se d&ju — rozpousténi, krystalizace sublimace, desublimace, vypafovdni

« jont-iont, dipdl-iont, dipdl-dipdl, Wan der Waals, Coulombické int., H-mUstky,
hydrofobni interakce



Intramolekuldrni vs. intermolekuldarni

o \
& &7

® 0 H '1‘.%‘;#.‘: o of
f \ | I
\ on f

dipal (permanentni) lant

IR VT
B—0—H 1] )05 4H a—|
- VR

(A) = léeivo

dipol dipsl

3 -50 kJ/mol

0
P
®—o-H{Je F o
on /

:,
\
DE _‘6 ) \l

51-1

6]

vazba vodikovym mistkem

— B.Vazba van der Waalsovymi silami
CHy CH, -\ BO°CHy  CHy BB N
| \ | \
& G CHy ‘ ® CH; iy 68¢
Y -
RN TR TH b, CH cH, B8 )
i y i oy
CH, CHy S BOCH,  CHy M/f
T ——
indukované
mamentalni,
fluktuujici dipaly

0.1 -10 kd/mol

Hydrogen Bonding in
Biological Systems

SILA VAZBY
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LULLMANN, Heinz, Klaus MOHR a Lutz HEIN. Barevny atlas farmakologie. Vyd. 4., Ceské. Praha: Grada, 2012. ISBN 978-80-247-3908-3.
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BIOMAKROMOLEKULY

» Struktura vsech biomolekul je dana kombinaci
kovalentnich a nekovalentnich vazeb

« Kovalentni vazby — statické, malo ovlivnény prostredim

* Nekovalentni vazby (hydrofobni interakce, vodikova
vazba a elektrostatické pritahovani) — dynamicka

rovnovaha, ovlivnitelné faktory jako je teplota, obsah
iontu a pH

« Biomolekuly musi byt — ,flexibilni a tuhé” pro dosazeni
radneho fungovani, a proto sily, ktere drzi molekularni
tvar, musi dosahovat rovnovahy s prostredim
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BIOMOLEKULY —
SLABE INTERAKCE

« Rozpozndni

o Struktura
« Funkce
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BIOMOLEKULARNI
INTERAKCE
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INTERAKCE
RECEPTOR-LIGAND

(L+o =

P+ D _’PD
kff
[PD]  kon 1

b =Dl " ks Ka

AG’ = —RTInK,= RTInKy

AG’ = AH -TAS’

AG <0 exergonické AH <0 exothermické
AG >0 endergonické AH>0 endothermickée



N

Kq AG°

(M) - (kJ/mol) (kcal/mol)
No affinity (high millimolar) >10" <10! >(-5.9) >(-1.4)
Very weak affinity (low millimolar) 103-107 10'-108  (-18)-(-5.9) (-4.3)—(-1.4)
Low affinity (high micromolar) 105-103 103-10°  (-30)—(-18) (-7.1)—(-4.3)
Moderate affinity (low micromolar) 106-10° 10°-10¢ (-36—(-30) (-8.5)—(-7.1)
High affinity (hanomolar) 109-10¢ 106-107  (-53)—(-34) (-13)—(-8.5)
Very high affinity (pico/femtomolar) 10-14-107 107-10%  (-83)—(-53) (-20)—(-13)

Effectively irreversible (low femtomolar) <104 >1014 <(-83) <(-20)



PROC STUDOVAT
INTERAKCE?2

- Analyza povahy intermolekuldrnich interakci - typ
interakce (hydrofobni, H-mUstky,...)

« Pochopeni biologickych procesu - dochdzi k interakci?
jak silnd2 co vse ji ovlivhuje?

 Aplikace poznatku - ve véde / Iékarstvi
« Vyvoj leCiv
« Biotechnologie
« Objev podstaty biologické déje / onemocnéni
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INTERAKCE

QE; Fyzika
G — [
Matematika R
@ @ — O
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Fyzikalni chemie Biologie



TECHNIKY MEREN

Fyzikalné-chemické vlastnosti latek a prostredi
Rychlost analyz
Studovany systém

Dostupnost
Komplementarita

H|nH

Moderni vs. klasicky pristup

v 4




N

4

INFORMACE MERENI

Kvalitativni

s
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Semi-kvantitativni

KVALITA vs. KVANTITA

Kvantitativni




Experimentalni Vypocetni

! Separacni Bez

separace

Ultracentrifugace Databdze
Ultrafiltrace Spekirofotometrické Virtualni
S EVIREVEETE metody screening
dialyza Kalorimetrické Molekularni
LC CE metody dokovani
/ SPR, AFM, MST J

J




High affinity Intermediate Low affiniy Low sample Online

Solution Fast

Technigue Label [nsensitive fo

K (nM-pM) affinity Kp (mM-NM)  amount detection based  analysis free  contaminants
Knfl 10°-10°M) (=10 ug) (min-f)

Surface plasmon

resonance v "/ x v’ v’ x v .,_,/ 4

Calorimetry v v‘/ x b4 v v v v‘/ v

Ultracentrifugation v‘/ x x v v’ x v‘/ x

Ulitrafiltration x v v’ x x v’ x v’ X

Equilibritim

dialysis v v v x x v’ b4 *®

Electrospray mass

spoctromety v v x v x v v’ v X

Fiuorescence v v x x v v * X

Circuwlar dichroism x v x x v v v v 4

Affinity

chromatography v v % v’ » v’ v x

Affinity capilfary

efectrophoresis v "/ 1'/ v v’/ v v ‘/

Red cross: not applicable
Green tick: applicable
Yellow tick: possible in modified version of the application

Bohlin, M.E., Dissertation: Method development for affinity capillary electrophoresis of B2-glycoprotein | and biological ligands (2011), 23
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ELEKTROFOREZA -
PRINCIP

« Elektromigracni separacni metoda

« Rozdilnd pohyblivost nabitych Castic ve stejnosmérném
el. poli

Pohyblivost Castic zavisi na:
* NAbOj

 velikosti a tvaru molekuly
« hmotnosti Castice
 vlastnostech prostredi



PRINCIP

Na nabitou cdstici o ndboji Q pUsobi v elektrickém
poli o intenzité E dvé sily:

F, ;
i h‘f‘ +
Q

Fe:EXQ EZVXf

E = intenzita elektrického pole [V/m] v = rychlost ¢astice

Q = ndboj castice =z, x e f(frikéni koeficient) = én.n.r



[m2V-is]
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ELEKTROFOREZA -
HISTORIE

« Poprvé publikoval metodu elekiroforéezy sérovych
poroteinU v r. 1937 svédsky chemik Arne Tiselius.

. v.r. 1948 ziskal Nobelovu cenu za prdci o separaci
koloidU (fzn. proteind) pomoci elektroforézy.

Anode Cathode
+ _

Initial boundaries . ‘ﬂffer

4 Descending
§§ boundary

/ '&“ubﬂﬁ,ﬂi%’%iymﬂ/ﬁ

Protein molecules

Ascending |
boundary |35

2l

TisseliOv pfistroj

boundaries by

“—optical system
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ELEKTROFOREZA -
HISTORIE

Kapildrni elektroforézu v rotujici kapildre (3 mm)
predstavil v r. 1967 Svédsky chemik Hjerten.

v r. 1981 byla provedena separace v 75 um kremenné
kapildre (Jorgenson, Lukacsova).

Vr. 1989 byl k dispozici prvni komercni zarizeni pro CZE
Beckmann

V r. 2003 - projekt lidskeho genomu

48-capillary array
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ELEKTROFOREZA —
AFINITA - HISTORIE

« BEhem vyvoje CE metod

« 1950 - Tiselius — charakterizovdani v ,,U-tube' interakce
Ag-Ab

* DO 1990 - interakce v gelu — gel shift assay NK-protein

« 1992 - vyurziti elektroforézy ve volném roztoku pro
stanoveni vazebné konstanty
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ELEKTROFOREZA-
DNES

Power source

capillary

Sample wels in gel
tube

Gal slav

anode (+) cathode (-)

source destination
reservoir reservoir

sample

Electralyte
solution

power supply

3 Electropherogram

High voltage
electronics

Analyte

®
(i) Injection  Electric
detection Transmitter
e | Receiver

Butfer
clectrolyte



25

KAPILARNI ZONOVA

ELEKT

ROFOREZA

FY

EOQF

Ad

EOF cation — positive y,
neutral — zero |,
Ha
EOF anion — negative i,
Hy

H; = Hgor + He

» 1, = apparent mobility

Time 1, = effective mobility
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GE VJS. CE

GE CE

« Silné interakce . Slobé,in’[ero!«:e nebo

. Dostate&ny rozdil ve rychla disociace
velikosti Ci naboiji « Elektroforetickd mobilita
partneru — mnoho faktoru

« Nelze studovat teplotni ¢ Lze studovat
zavislosti — ne termodynamiku

termodynamika



Protein A = .~ + Protein A - T .
Protein B — + — Protein B — - - -
DNA + + + DNA - - -+ -
-
=
— —
e - .- . ..

Gel mobility Shift Assay - Electrophoretic Mobility Shift Assay
(EMSA)



OBECNE VYHO

Vysokd UcCinnost a separacni selektivita
Mald spotfeba vzorku a reagents
Rychlost analyz

Jednoduchd automatizovatelnost

Moznost prace v prostredi blizkém prostredi
fyziologickému

28

DY CE
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" ANALYZA ROVNOVAINE
SMES

detekior

detekior
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C.LE

« BGE Cisté
« Vzorek — smés interakcnich partneru
« Podminky — vznik stabilniho komplexu, odlisnd mobilita slozek

volpe L

+ bez purifikace
+ stechiometrie
+ % vazby

+ligand a receptor nemusi
mit rozdilnou velikost

- kalibrace komplex SL

volhé L
volné S /\ marker

migracni Cas

signal

migracni ¢as

signal

- disociace komplexu
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C.LE

Oddeéleni komplexu od rovnovdazné smesi a jeho detekce

Systém s pomalou kinetikou, fj. s vysokou afinitou

(A) B)
L M M
L] ~ L Y
R
. M ok
l': i L+R_.
N W VTN
]

(»)

L-Lv

Heegaard N. H. H. et al., J.Chromatography B 715, 29 (1998)

[Lv] [L-Lv]
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" ANALYZA ROVNOVAINE
SMES

detektor

detekior




[ Interakce ]

pomalé: rychlé:
komplex je komplex nelze
detekovatelny detekovat
disociace disociace
komplexu < 10 % komplexu > 10 %
- \ N

VACE | (CE-Fa
| | FACCE

- /

HD, ACE }------------_ --------- >
VP slaba interakce

33

|

CGE,
CEC




« zonal capillary electrophoresis (CZE)

frontal analysis (CE-FA)

« frontal analysis electrophoresis
capillary continual (FACCE)

« qaffinity capillary electrophoresis

(ACE)

MO
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DY CE

Hummel-Dreyer (HD)
vacancy peak (VP)

vacancy affinity capillary
electrophoresis (VACE)

Frontal Analysis (large-plug injection)

Zonal Elution (small-plug injection)

CE/FA

FACCE

CZE

ACE

vp VACE

Setup (S o BGE IS t BGE S ! BGE+ PorD
D+P D+P DorP neat BGE
Injection of a large plug Continuous mnjection
. . Change in p of the injected Dgee] : peak Change in p of one of the
How to obtain || [Dg..] : plateau height [Dgee] : plateau height [Diee] : peak area com gun d H J [Digune] : peak area :[are’;g] p . 'ifs u
K, po pec
- slow kinetics systems - knowledge of the exact [D] R
(K, > 10" M) required not needed - multiple equilibria easily - g‘g‘;gf’lll‘;fh“ amount of Pand D than other
- slow and fast kinetics systems: analysis possible - multiple equilibria easily - highly purified samples not studied . . - BGE absorption too low : poor sensitivity
Main . N : . studied required - stoichiometric information . ) .
- multiple equilibria easily studied oy . . . . . o . . - BGE absorption too strong : detector
Advantages L . b - stoichiometric information - enantiomeric separation - binding percentage easily .
and - stoichiometric information o - - saturation
R . . - binding percentage easily -[P] == [D] obtained L . .
Drawbacks - binding percentage easily obtained . ; . . . - - binding percentage easily obtained by VP but
obtained - stoichiometric information - highly purified samples not not by VACE
- highly purified samples not not obtainable required Y

required

- multiple equilibria : difficult
to deal with

- highly purified samples not required

Vuignier, K., et al.: Drug-protein binding: a critical review of analytical tools, Anal. Bioanal. Chem. (2010) 398, 53-66




CEFA

FACCE

NECEEM 35

Setup ° °
| E— —° ° —°

Measured peak height, [L,..] peak area and
parameters shape, migration
time
Informa- K.n,K,n, K, k.. ks
tion
estimated
Conditions  pg = pg st = Hs Hs #F My
Ue # Hs, Ho Mo = M
CZE ACE HD VP VACE

Measured peak area, [L;..]
parameters

Informa- K, n, K, n,
tion

estimated

Conditions 1y, # p, pg,

migration time,
An

K,

Mse # He

Nevidalovd, H., et al.: Electrophoresis, v tisku

peak area, [L,...] peak area, [L;..]

KI' nl’ KZE n2

Hs. = Hs Hs. = Hs

I<I‘ nl) KZ’ nZ

migration time,

Ap

S-vacancy: K,

L-vacancy: K.

nla Kza nz

S-vacancy:
Hse 7 s

L-vacancy:
l“I'SL # l"l'L
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CHARAKTERISTICKE

ELEKTROFOREGRAMY

zdznam z méreni

zaznam z kalibrace

BGE bez interaéniho partnera | A :
ACE P <8
i ]
= 1 1
c marker ! [
o 1 1
@ | |
I ]
1 1
H H
migracni cas
BGE s interakénim partnerem :
i
= 1
g marker H
& 1
1
1
migraéni ¢as
externi kalibrace
HD komplex SL+
-~ velné & negativni pik vznikly - negativni pik vznikly
‘s fedénim a vazanym L b pouze fedénim
=] =]
migracni cas migracni ¢as
interni kalibrace .
komplex SL+ pfechod z
volné § negativniho
= do pozitivniho piku
) i ych
W pridavk( slozky L

migracni ¢as

MichalcovdL., Glatz, Z., Chem.Listy 110, 249-257 (2016)



ziznam z méfeni

zaznam z kalibrace

prechod z

komplex SL+ komplex SL+ negativniho
® volné S volné L w volné S do pozitivniho piku
= = il ych
=) 5 ] ¥
s \/ \/ 7 v piidavka slozky L
migracni cas migraéni ¢as
1 I
VACE P —
- i i
g marker 1 1
= ' I
‘0 1 I
BGE s minimalni koncentraci Ay :
jednoho z partner( > 1
migracni ¢as
1 1
+ 1
I |
1 1
] ! 1
c marker 4 !
o 1 1
B I 1
BGE s maximalni koncentraci : Ay V
jednoho z partneri 1€
migracéni ¢as
CE'FA volné L
volné S
w ©
[ =
=] 2
w (0]
migracni c¢as migracni ¢as
FACCE volné L
§ volne L Té
<) =)
w 0
migracni ¢as migracni ¢as

MichalcovdL., Glatz, Z., Chem.Listy 110, 249-257 (2016)
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FA, HD, VP, ACE, VACE
-,-.-.,ACE, VACE

FA, HD, VP, ACE, VACE

HUp = Uc F Up
Up F Uc F Up

Up F Uc = Up

JAKA METO

P,D
detekovatelné

©

—_—

Komplex

€ 1:1

PD

Busch, M.H.A. et al., J.Chromatogr.A 777, 329-353 (1997)

Up = Uc F Up
Up F Uc F Up

Up F Uc = Hp

38

DA NA CO¢%

FA, HD, VP, -, VACE

-,-,-,-,VACE



FA, HD, VP, ACE, VACE
-,-.-.,ACE, VACE

FA, HD, VP, ACE, VACE

HUp = Uc F Up
Up F Uc F Up

Up F Uc = Up

JAKA METO

P,D
detekovatelné

©

—_—

Komplex

€ 1:1

PD

Busch, M.H.A. et al., J.Chromatogr.A 777, 329-353 (1997)

Up = Uc F Up
Up F Uc F Up

Up F Uc = Hp
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DA NA CO¢%

FA, HD, VP, -, VACE

-,-,-,-,VACE



FA, HD, VP, -, VACE
-,-.-.-,VACE

Up = Uc F Up
Up F Uc F Up

Up # Uc = Up

Komplex
1:1

<« D detekovatelné

PD,

Up = Uc F Up
Hp F Uc F Up

Hp F Uc = Up

N

40

JAKA METODA NA CO?2

FA, HD, VP, ACE, VACE

-,-.-.ACE, VACE

FA, HD, VP, -, VACE

Up = Uc F Up FA, HD, VP, -, VACE

‘Up#:‘llc#:‘UD -,-.-.,ACE, VACE

Up # Uc = Hp | FA HD, VP, ACE, VACE

Komplex

P detekovatelné f——> 11

i

—

P,D
detekovatelné

Busch, M.H.A. et al., J.Chromatogr.A 777, 329-353 (1997)
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ACE

« Jeden z interak&nich partnert v BGE
« Vzorek — druhy interakcni partner
« Podminky — ruzné mobility

BGE bez interaéniho partnera | Ay

+ bez purifikace

marker

signal

+ enantiomery

+ beZ |(C||Ibl'C|C€ migracni ¢as

BGE s interakénim partnerem

- stechiometrie 1:1

marker

signal

- enantiomery

migracni éas



Interakce BSA-diklofenak

mAU

40

30

20

10

20uM BSA

15uM BSA

|L10uM BSA

|_8uM BSA

\__6uM BSA

__4uM BSA

__2uM BSA

[

OuM BSA

-6,00E+03
-8,00E+03
-1,00E+04
-1,20E+04
' -1,40E+04

M (D)) / [E]

M (D,P)
o
o
m
+
o
N

< -1,80E+04
-2,00E+04

ACE

y-=—-22743% 13301
0\525 0,9168
R2=0,824
*
0,2 0,15 0,1 -0,05

M (D.P) - M (D)



 Literatura — CD, kovy, kompetice,

ANALYTICA CHIMICA ACTA 603 (2007) 101-110

available at www,.sciencedirect.com

-zs .
*»* ScienceDirect

journal homepage: www.elsevier.com/locate/aca

Study of the interactions between fluoroquinolones and
human serum albumin by affinity capillary electrophoresis
and fluorescence method

Li-Wei Zhang, Kun Wang, Xin-Xiang Zhang*

Beijing National Laboratory for Molecular Sciences (BNLMS), College of Chemistry, Peking University, Beijing 100871, China

ARTICLE INFO ABSTRACT
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multi-assay....

12345 6

t/ min

Fig. 6 — Representative set of electropherograms of the
migration time shift of the fluoroquinolones vs. HSA
concentration change. a, b, ¢, d, e, f, g represent HSA
concentration of 0, 0.6, 0.9, 1.2, 1.5, 1.8, 2.1 x 10> M,
respectively. 1 =sparfloxacin, 2 =lomefloxacin,

3 =levofloxacin, 4 =norfloxacin 5 =pefloxacin, 6 =fleroxacin.
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CE-FA

- BGE bez interaguijicich partneru

« Vzorek — oba interakcni partneri, davkovani Siroké zony
vzorku

« Podminky - ,,stejnd" mobilita komplex a jeden z partnerv
bez purifikace
% vazby

stechiometrie
nizk& spotreba

- kalibrace

komplex

SL+, volné L
volne S
volné L .

migracni ¢as

signal

signal

migracni ¢as



A)

350{ w—aa 50u M BSA + 500uM SA
500y M SA Experimental conditions: BGE (borate buffer,

300 PH 8.5), 58.5/50.0 cm (I, /leq), 25°C,
= hydrodynamic injection (40 s, 35 mbar (3.5
< 250 kPay)), separation voltage: 24 kV, A = 214 nm,
£ samples: 500 M SA (HS: plateau height of
S 2004 free drug), and mixture of 50 M BSA with 500
_§ M SA (HF: plateau height of free drug). ()
g 150 indicates the BSA-SA
y= complex and free BSA; (¢) free SA

1004

50

0 . He

0 1 2 3 4 5 6 7

migration time [min]

Michalcova, L., Glatz, Z.: Comparison of various capillary electrophoretic approaches for the study of dru%—f)profein interaction with
emphasis on minimal consumption of protein sample and possibility of automation, J. Sep. Sci. (2015) 38, -331.



* Inferakce BSA-SA

y =0,0886x + 0,5244
R2=10,999

0 200 400 600 800 1000
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CE-FA

concentration (SA)

- -

40 -

900 SA
B 700 SA
500 SA
300 SA

ya \ 100 sA
20 " 7 \ 50 SA
] — " - -__25 SA
, — 10 SA

min
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CE-FA

* Inferakce BSA-SA

1.6

1.4 - ¢ o
1,2 -
1 - *
- 0,8 -
0,6 -
. /\
0,4 N /x
0.2 - 2R Ty \
0 : ; : . A / |/ |
0 200 400 600 800 : e | v ‘l/ | \
concentration free SA / | ’)‘ I'| '\ \ \_\
[ T b —_————-
400 = :LV \_:—\___\-_——-_
3 i i -  SIRBR
300 = — \—_—
J J
200 / / /
B Wi L

100

0
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DYNAMIKA

« Jaky druh vazeb hraje rolige?

Table 2. Binding constants K, number of binding sites n;, and thermodynamic parameters of BSA-SA system at different temperatures

T(K) (Ky & SD) 103 (L/mol) ni +SD R? AG? (kJ/mol) AH? (kJ/mol) AS? (J/mol-K) R?
293.15 12.20 £+ 2.28 093 + 0.29 0.9646 —229 —130.3 —366 0.9969
298.15 5.60 £+ 0.28 1.85 £+ 040 0.9855 —21.3
303.15 210 = 0.29 0.86 + 0.30 0.9838 —19.3
All data were obtained by CE-FA. 10 -
9.5 4
. Ve Vg 9 4
» Interakce je spontalni )
) % 85 4
* H-mustky -
8 4 =15674x - 44.026
 Van der Waals vazby " k= 0.99%9
7.5 4
7

3.28 330 332 334 336 338 340  3.42
1/T[x10°K"]

Figure 3. Van’t Hoff plot of BSA-SA interaction; T: absolute tem-
perature, Kp: binding constant.
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RUZNE CE METODY

« Podminka: mald spotreba vzorku (proteinu)

ACE
CE-FA

HD
VP / VACE

Table 1. Summary of binding parameters obtained by different

methods
n + SD (KbiSD}10_3(L/m0I}
CE-FA 1.79 + 0.31 566 + 0.19
HD-ex 171 &+ 0.27 3.55 + 1.34
HD-in 2.22 + 0.35 526 + 1.74
ED 532 £ 1.11 3.72 4+ 0.82

Data are expressed as mean values of triplicate measurements.

Michalcova, L., Glatz, Z.: Comparison of various capillary electrophoretic approaches for the study of dr

rotein interaction with

UG—
emphasis on minimal consumption of protein sample and possibility of automation, J. Sep. Sci. (2015) 38, §2£33 1.



50

CE-FA A JINE METODY

e Inferakce HSA-DCF

Experimental conditions: BGE (borate buffer, pH 8.5), 58.5/50.0 cm
(ot/las), 25°C, hydrodynamic injection (40 s, 35 mbar (3.5 kPal)),
separation voltage: 14 kV, A = 276 nm, samples: mixture of 75u M
HSA with 50-800 uM DCF. (a-5s, b —10s, c — 20s, d — 30s, € — 40s, f -
60s, g — 80s, h — 120s)

1000

800 4

600 4

400

200 4

Log K, 4.41%0.01 "
Kb (2561007) ] 04 I_/mO| Oo 50 100 150 200 250 300 350 400 450 500

free diclofenac [pmol/L]




metoda

CE-FA

ITC

CD

ED

lécivo

DCF
DCF
DCF

DCF

5,00+0,12

2,000,11

5,05+0,04

Ko

(2,56+0,07)E+04
(1,22+0,09)E+04
(7,91%0,12)E+04

(3.55+0,26)E+04

Log Kp

4,41+0,01
4,09+0,03
4,900,01

4,55+0,03
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Experimental conditions: BGE (67 mM phosphate buffer, pH

7.4,) 48.5/8.5 cm (lioi/les), 37°C, hydrodynamic injection (5 s,

35 mbar (3.5 kPa)), separation voltage: -10 kV, A = 214 nm,
samples: mixture of 75 M HSA with 500 M drug
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CITLIVOST: HSA / GHSA

Table 1. Summary of the validation parameters

Parameters Tolbutamide Chlorpropamide Acetohexamide Carbutamide
Detection wavelength {(nm) 214 200 250 250
Linearity rimgeﬁII (M) 20-800 50-800 20-800 50-800

Regression equation
Correlation coefficient

y = 0.0835x + 0.3148
0.9997

y = 0.1853> + 1.4402
0.9991

y = 0.0874x — 0.1300
0.9999

y = 0.1106x — 1.8760
0.9989

Repeatability of plateau height — intraday? (%) < 3.37 = 2.56 = 3.53 = 3.08
Repeatability of plateau height — interday®’ (%) < 3.06 = 3.08 =24 = 3.06
LOD (p.M) 54 1.2 5.2 1.7
LOQ (p.M) 16.3 339 15.7 355
a) All points were measured in triplicate (n = 3).

b) RSD for intraday (n = 3).
c) RSD for interday (n = 6).



2.5 4

3
2.5 » - 5 | ® ° %
v ¥ °
2 T e e % - % e
s ¢« % X x1BC % X1BC
' . 3 ®2BC 1 ®2.BC
1 b3 -3.BC . -3.BC
0.5 ¢ ¢4.BC 0.5 4 @4.BC
0 T T T T T T 1 0 T T T T T T g
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700
Free chlorpropamide [uM] Free tolbutamide [uM]
25 25
C) D)
Z %%t z
1
B % e ¢ X1.8C e e ) X1.8C Repeatability of binding curves (BC) obtained for A)
1{g »2.BC h LY x % X% % »258C chlorpropamide-HSA, B) tolbutamide-HSA, C) acetohexamide-
s8¢ * 38 HSA, D) carbutamide-HSA systems with the CE-FA method.
0.5 #4.8C 054 @ #4.BC
0 0
200 400 600 800 0 200 400 600 800
Free acetohexamide [ pM] Free carbutamide [ pM]
Table 2. Summary of binding parameters for HSA and gHSA
HSA gHSA
Kp = SD (L/moal) ni £+ SD Kp £ SD (L/mol) ni+SD
Tolbutamide (1.34 + 0.36) 10* 222+ 0.17 (4.84 + 1.59) 103 2.60 +0.42
Chlorpropamide (9.71 £ 2.42) 108 247 +043 (2.93 + 1.06) 108 284 +041
Acetohexamide (4.18 +0.16) 10* 1.78 £ 0.09 (1.95 + 0.59) 10* 1.26 £+ 0.07
Carbutamide (9.53 £ 1.07) 10° 1.54 £ 0.27 (2.27 £ 0.06) 10° 3.08 £ 0.50
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KOMPETICE

min

DCF

TRP

Log Ky

4,41+0,01

3,950,01
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Electrophoresis 2017, 38, 938-941
Short Communication

Evaluation of interactions between
RAW264.7 macrophages and small
molecules by capillary electrophoresis

In this study, the affinity interactions between RAW 264.7 macrophages and three small
molecules including naringin, oleuropein and paeoniflorin were evaluated by affinity
capillary electrophoresis (ACE), partial filling affinity capillary electrophoresis (PFACE)
and frontal analysis capillary electrophoresis (FACE), respectively. The result indicated
that ACE (varying concentrations of cell suspension were filled in the capillary as receptor)
may not be suitable for the evaluation of interactions between cell and small molecules due
to the high viscosity of cell suspension; PFACE can qualitatively evaluate the interaction,
but the difference in viscosity between RAW264.7 suspension and buffer effects on the
liner relationship between filling length and injection time, which makes the calculation
of binding constant difficult. Furthermore, based on the PFACE results, naringin showed
stronger interaction with macrophages than the other two molecules; taking advantage of
the aggregation phenomenon of cell induced by electric field, FACE was successfully used
to determine the stoichiometry (n = 5x10%) and binding constant (Kj = 1x10* L/mol) of
the interaction between RAW264.7 and naringin.

Keywords:
Affinity interaction/ Cell aggregation / Frontal analysis capillary electrophoresis /
RAW264.7 macrophage DOI 10.1002/elps.201600345
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Evaluation of the Interactions Between Platelets and Alkaloids
by Frontal Analysis Capillary Electrophoresis Using Polyvinyl
Alcohol-Coated Capillary

Qiao-Qiao Li' - Su-Ying Li? - Feng-Qin Wang' - Hua Chen’ - Yuan-Jia Hu?® - Zhi-Ning Xia' - Feng-Qing Yang'
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Abstract

Capillary electrophoresis (CE) has been widely used in the study of the interactions between targets (biological macromol-
ecules) and ligands due to its good biocompatibility. However, the separation and analysis of platelets, which play a pivotal
role in thrombotic diseases, were limited owing to platelets adhesion in inner wall of capillary during CE analysis. In this
paper, polyvinyl alcohol-coated capillaries were simply prepared to prevent the adhesion of platelet. Then, a frontal analy-
sis CE (FACE) method was developed to evaluate the interactions between platelets and eight alkaloids include glaucine,
magnofiorine, dehydrocorydaline, palmatine, berberine, isorhynchophylline, rhynchophylline, and brucine. The binding
constants and stoichiometries of the interactions were calculated by Scatchard equation for strong and specific interaction,
and the non-specific binding equation for weak interaction. The results indicated that glaucine, dehydrocorydaline, and
isorhynchophylline showed relatively high affinity interaction with platelets. The developed FACE method may be further
applied in the evaluation of interactions between platelets and other small molecular compounds.
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FACCE

- BGE bez interaguijicich partneru

« Vzorek — oba interakcni partneri, kontinudini davkovani

« Podminky - ,,stejnd* mobilita komplexu a jeden
z partneru, druhy partner (ligand) md mobilitu vetsi

% vazby - kalibrace

stechiometrie - VySsi spofreba vzorku
nizkda spotreba - LOD

volné L

volné L

signal

signal

migraéni &as migracni ¢as



Figure 1.

Detector Q\I:"»—

o

Rinsing
Buffer Waste Buffer Waste
+ Detector:(r  ,—

Injection
Sample Waste Sample Buffer

Detector ;‘dc
Elution
t
Buffer Buffer Sample Buffer
Electropherogram

(a) (b)
Schematics of CFC in CE (a) and FACCE (b).

Detector )¢L -

57

FACCE

130 N. Sisavath et al. /). Chromatogr. A 1289 (2013) 127-132
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Fig. 1. Schematic representation of the separation occurring during the FACCE experiments. V e represents the velocity of the electroosmotic flow, V pessure the velocity
due to the applied pressure, V e the velocity due to the effective electrop ic motion of the correspo ¢
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DY CE

NECEEM — Non-Equilibrium Capillary Electrophoresis of
Equilibrium Mixtures

migracni £as

Metoda Zikladni | Vzorek | Hodnotici Ziskané Podminky | Typicky zdznam
elektrolyt parametry informace
NECEEM BGE S+L plochapiku. | Ky Koo K | p, # g
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Fluorescence signal

1
0 T 100 200 300
“T " Migration time (s)

FIG.4. Example of a nonequilibrium capillary electrophoresis of
equilibrium mixtures (NECEEM) electropherogram for the interaction
between ssDNA and an ss-binding protein. The colors do not exactly cor-
respond to those in Figure 3C: area A, is shown by a lighter shade of red to
better distinguish between A, and A,.
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PROC CE RESP. CE-FA?

. Nevyzaduje vysoce purifikované vzorky, znaceni ani imobilizaci

Nizkd spotfeba vzorku (nL) a dalsich reagentu
Rychlost analyz

MozZnd simulace ruznych prostredi

Velmi robustni metoda — diky platu

Vyuzitelnost metody pro systeémy
s rychlou i pomalou kinetikou

Moznost fitovdni dat s vyuzitim vicevaznych modelU a
charakterizace vazebné stechiometrie

Separace volného ligandu a jeho analyza je provadéna
v jednom kroku — integrované reseni

Primé stanoveni volného ligandu ve vzorku




62

TAKE HOME MESSAGE

Vybér z mnozstvi technik - rizné principy, pozadavky
na vzorky, detekcni limity, ...

Neexistuje jediny idedini zpUsob

/nalost metod je zasadni pro dosazeni nejlepsich
vysledk(

DUlezZité je metody kombinovat
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DEKUJI ZA POZORNOST



