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A method for improving the accuracy and sensitivity of cell membrane chromatography

WANG Yu, DENG Xiu-ling , YUAN Bing-xiang, HE Lang-chong

Xi'an Jiaotong University College of Medicine, Xi'an 710061, China

Abstract: Objective To improve the accuracy and sensitivity of cell membrane chromatography (CMC) and evaluate the
feasibility of CMC in the study of subtype receptors. Methods Plasmids were used to transfer a;z-AR ¢cDNA into human

embryonic kidney 293 (HEK293) cell lines to obtain cell lines stably overexpressing the subtype receptors. HEK293 o cell
membrane stationary phase (CMSP) was prepared by immobilizing the cell membrane on silica. The retention time of 9
o -adrenoceptor ligands and capacity factors (k'mmasss) Were calculated. The capacity factors of rat liver tissue and primary
cultured rat hepatocytes were also calculated for a correlation analysis. Results The calculated capacity factors (k') were
positively correlated to the published pKi values. The affinity rank orders were identical. The longest retention of the 9
a-adrenoceptor ligands occurred on CMSP prepared with HEK293 a5 cell lines, while CMSP obtained from rat liver tissue
showed the shortest retention of the ligands. Conclusion CMC proves practical in the study of the subtype adrenoceptors. The
accuracy and sensitivity of CMC can be improved using HEK293 «; cell membrane.

Key words: cell membrane chromatograph; cell membrane stationary phase; «,s adrenergic receptor
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Lt . SPSS . CMC
11.0  Sigmaplot 8.0 GraphPad Prism 2.01 , [#s]
P<0.05( ) . A
b k' b o]
3 3.1 CMC 9 HEK293 o 3-AR
s HEK293 a]B'AR
773 1164 fl’l’lOl 'mg 1’1’10171 (k'HEKZ% (xlB) 1 5 1 o
(o)™,
1 oa-AR HEK293 o;5-AR
Tab. 1 Capacity factors of different «,;-AR ligands binding to HEK293 «;3-AR measured by CMC (Mean+SD)
Ligands Control tg(min) te mean(min) t, mean(min) k' ex93 aiB CV (%)
Agonist
Norepinephrine 0.461£0.018 8.72+0.22 0.088 98.2+1.5 1.5
Phenylephrine 0.477+0.006 3.227+0.098 0.087 35.81+0.56 1.6
Methoxamine 0.487+0.007 1.457+0.035 0.087 15.82+0.29 1.8
Oxymetazoline 0.558+0.024 11.5+1.2 0.088 130+20 15.4
Antagonist
Phentolamine 0.675+0.021 15.9+2.5 0.085 185+19 10.3
Prazosin 0.765+0.021 20.1+3.7 0.090 219427 12.3
RS-17053 0.702+0.045 14.4+1.3 0.080 180+16 8.9
5-methylurapidil 0.550+0.013 13.9+2.3 0.089 156+29 18.6
BMY7378 0.548+0.008 5.09+0.23 0.090 55.6+2.2 4.0

Capacity factors were calculated from k'=(tx-t,)/t, where t; is retention time of ligands, t, is retention time of

solvent. Date are mean+SEM of 3~4 experiments, CV=(standard deviation / mean)* 100%.
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Fig. 1 Example of the elution profiles for different ligands
of a;-adrenoceptor(3x10™” mol-L") run on HEK293 o;;-AR ’ (
cell membrane chromatographic column (50 mmx2 mmi.d.) HEK293 a-AR

Mobile phase: Phosphate-buffered saline solution buffer (5 mmol/L, R ;

pH7.4). Wavelength: 280 nm. Retention time: (A) Prazosin>(B)
Phentolamine> (C)RS-1705> (D)S-methylurapidil> (E)Oxymetazoline >
(F)Norepinephrine>(G)BMY 7378>(H)Phenylephrine>(I)Methoxamine.
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2 k’l—[EKZ‘)BulB RLBA
PK; k203 ai-AR
Tab.2 Correlation analysis between K'jyxz0 s and the

published o pK; values

Ligands k' Hexa0s a1 Ky Clonedp(;;fKi K
Agonist

Norepinephrine 98.2+1.5 6.54+0.02  6.03+0.07° -
Phenylephrine 35.81+0.56  5.90+0.09 - -
Methoxamine 15.8240.29  4.35£0.16  3.79+0.08° -
Oxymetazoline 130£20 6.69+0.06  6.47+0.07° -
Antagonist

Phentolamine 185+19 8.14+0.07  7.05+0.04¢ -
Prazosin 219+27  10.26+0.07  9.34+0.31° 9.16+0.08
RS-17053 180+16 - - 7.06+0.09
5-MU 156+29 7.42+0.04  5.98+0.12¢ 6.40+0.13
BMY7378 55.6+2.2 - 6.37+0.05¢ 6.40+0.16
Pearson Correlation 0.943 0.849 0.736*
Sig. (2-tailed) 0.001 0.016  0.264%
Number 9 7 7 4

Pearson Correlation: capacity factor versus pK;, Correlation is
significant at the 0.05 level (2-tailed). Literature values shown from *
(19), °(20), (21), 422). * There is no correlation between k'3 ain
(n=9) and a3 pK; d values (n=4).
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Tab. 3 Comparative analysis of different cell-based

capacity factors using CMC(Mean+SD)

Ligands k' «lB k' «IB k" vexo0s i
Agonist
Norepinephrine  14.393+1.354 31.453+1.500 98.197+1.527
Phenylephrine 3.277+0.144 10.990+0.102 35.812+0.563
Methoxamine 1.835+0.075 7.363+0.395 15.823+0.288
Oxymetazoline  16.815+2.233 56.820+£14.912 130.384+19.699
Antagonist
Phentolamine 40.564+1.236  152.516+8.849  184.688+19.102
Prazosin 56.909+£10.573  178.785+28.518 219.497+26.620
RS-17053 26.348+6.997  141.855+10.598 179.994+15.854

S-methylurapidil  16.924+0.899
BMY7378 7.984+1.349

111.364+11.841 155.915+28.913
23.331+0.178 55.574+2.219

250 . : . Q fg:HT.KZ%aIB pham
.

Capacity factors(k')
I
[«

Praz Phentol RS 5-MU Oxy Nor BMY Phenyle Metho
3 CMC a;-AR

Fig. 3 Comparative analysis of different cell-based
capacity factors using CMC
From high to low: Praz-(Prazosin); Phentol-(Phentolamine); RS-
(RS-17053); 5-MU- (5-methylurapidil); Oxy- (Oxymetazoline);
Nor-  (Norepinephrine); BMY- (BMY7378); Phenyl-
(Phenylephrine); Metho-(Methoxamine).

4
Tab. 4 Correlation analysis between different

cell-based capacity factors

Correlations
k' alB k' alB k' HEK293 1B
Pearson Correlation 1 0.919%** 0.902%**
k' lB Sig.(2-tailed) 0.000 0.001
n 9 9 9
Pearson Correlation ~ 0.919%** 1 0.961%**
k' IB Sig.(2-tailed) 0.000 0.000
n 9 9 9
Pearson Correlation ~ 0.902*%*  0.961** 1
k' weoss s Sig.(2-tailed) 0.001 0.000
n 9 9 9

** Correlation is significant at the 0.01 level (2-tailed).
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