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Abstract: This study was directed to improve the activity of 5, adrenergic receptor and to identify the activity off3, adrenergic receptor by
artificial expression.We used molecular docking technology to separately model the interaction between fradrenergic receptor and fifteen kinds
offf receptor agonists. Based on the molecular structure of 3, ad
was selected, and the Sradrenergic receptor gene was sy esize

transferred to Escherichia coil BL21(DE3), which expresse

energic receptor, the S receptor agonists with best binding in molecular docking

optimized. The recombinant expression plasmid was constructed to be
e active receptor protein successfully. SDS-PAGE of recombinant expression
plasmid showed that thefs, adrenergicreceptor protein was a proxif{lately 47 ku. The results of the receptor activity showed that the receptor
protein was capable of specific reaction with Clenbuterol, ractopamine, and fenoterol respectively. OD values were 0.45, 0.32 and 0.36
respectively, and the binding ability of the receptor protein and /5 receptor agonists was consistent with the results of the activity identification

basically. Testing curve shows that' 5, adrenergic.receptor protein have the ability to detect / receptor agonists. Using molecular docking

technology, we successfully o the activefadrenergic receptor protein, which laid the foundation for the application of f,adrenergic

receptor to the multresidue detection o ceptor agonists.
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Fig.1 Modeling diagram of £,AR and g adrenergic receptor

agonists by molecular docking

7E: a. LAR HEAEHFT; by AR 5E L S B .

CE >
x1 DFEER

Table 1 Result of molecular docking

B AR FH 7 % .
SIS R LA CAS Total Score
2y
% eB Tk Dobutami el 34368-04-2 7.5982
Fenoterol 13392-18-2 7.3290

EiEFT

xrse Ractopamine 825-25-7  6.8865
T B \ Salbutamol 18559949 57219
@% ¥ Pitbuterol 38677-81-5  5.5702
R Terbutaline ~ 23031-25-6  5.7557
LAY Mabuterol 56341-08-3  5.0646
R FHARM Orciprenaline 586-06-1 5.8766
FAHET h Clenbuterol 129138-58-5  4.5850
BET Brombuterol ~ 41937-02-4  4.5829
FRE ERE Isoproternol 7683-59-2  5.8632
B L4 T Cimaterol 54239-37-1  5.2559
B EmE Adrenaline 51-43-4 5.4472
A AARAR Clorprenaline ~ 3811-25-4  5.1257

F I B Phenylethanolamine 7568-93-6 4.6572
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Fig.2 Double enzyme“’d’igestion of recombinant expression

plasmid
3E: 1. DL2000; 2. pET32a-5,AR, By =4,
FIFR AR I Nede T A1 Xhol 1 X 41334 Bk
T32a-BAR IATEEYI S, S5 Rk 2 for, #HA
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& 3 FHFAIESFRIA SDS-PAGE Fjk[E
Fig.3 SDS-PAGE image of recombinant expression plasmid

72: 1. 180Marker; 2. 1 SHHF~4; 3. 1 THARK
S 42 FHESEY; 5.2 THABRTSY; 6. 35
BETS; 7. 3 FARES Y, 8. A FAET SN 9. 4
FEAFEF S, 10, pET32a ZAEE A,

W EARIEFREE N BL21 KT E, ik Amp
PRI R TERER, 2 nlbnicy 1 S, 2 S5, 3
S 4 SR, BRREREN 37 C, PTG MKE
WEAN 1 mmol/L, 0.8 mmol/L, 0.6 mmol/L Fl 0.4
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Fig.4 SDS-PAGE image of purified porcine 8,AR protein eluted
with different imidazole concentration
72: 1, 180 Marker; 2. 1 $#4 % %; 3. 1 55 50 mmol/L
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Fig.5 Testing (’Fvé'mii rent # receptor agonists
AL R IR, ELRA J7iERG I 32 44 85 (0t
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3Fh B 32 AR BIENFIIARAE 28528 3R R 4B 4351571
H, TSI ICs H, BRI SN, 4R %k
3 fn, ¥ BRI 5 R B s U
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( Table 2 Result of molecular docking
f:gi:i HRP- %1644 5 HRP-R 4.5 2. HRP-2F #5445
1 F@AR& 045 0.32 0.36
2 SRR 0.40 0.31 0.37
R 3 XNREERMNELER
Table 3 Determination of 3 # adrenergic agonists of by ELRA
B AR FI R AR R ICso f8/(ng/L) KRB L %(CR)
FAHFT y=-0.2834x+0.9415 0.9954 36.00 100%
xrtek y=-0.2493x+1.1586 0.9033 660.69 5.45%
FEHE T y=-0.1994x+0.8461 0.9131 54.41 66.16%
3 it H RIS Sttt it h 250 p 2 A4l HIik
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