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[ABSTRACT] Objective: To establish a high throughput screening (HTS) model for epidermal growth factor (EGF) receptor
tyrosine kinase (RTK) inhibitor. Methods: The bioactive EGFR-RTK was expressed by genetic engineering technology. The
binding activity and bioactivity of the compounds were examined by surface plasmon resonance and ELISA. Results: The
bioactive EGFR-RTK protein was successfully expressed in the prokaryotic expression system and was immobilized on the
sensor chip. The equilibrium constants (Kd) between TKI (EI 188) and RTK was 5. 00X 10 " mol » L', and the IC;, was
12. 37 pmol « L™", which was consistent with expected. With this model we screened 31 compounds and found that 6 compounds
had binding activity and inhibitory activity. Conclusion: A novel HTS model of EGFR-TKI has been successfully established
using surface plasmon resonance biosensor and ELISA, which lays a foundation for discovery of new TKIs.
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PG s A BY, N, EGFR-RTK E ) 0 #l 5
PRI 6 T B I AR FHHE 55 A R (TKD ——
Iressa & #f FDA It #E 5 FH F Il IR, I BUA5 90 & A
B EAHE 25 W A S BE T L H R IR R T L 2
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2% M %5 B T L ¥R (surface plasmon resonance,
SPR) 4 A 35 4F 2k i F 147 A 4 43 F M ELAE L 4%
Mriva T RS AR#F5ER A SPR £ R E TKI
5 EGFR-RTK WM HEAEH] , 455 B 1% % ELISA I
FE T A T il Y EGFR-RTK #14fi 551 7 &
BRI, Sk TKI A 18 B4 S

1 T E

1.1 EZHHERAN EE EGFR cDNA /5K
pRKS5 H 1 E R 2= B b 245 W A0 92 i T U 25452 2
FR®MAR pQE30., £iA1E £ M15 A8 [EH Qiagen
ONE . A RN BRI Y DD T4 DNA % $2 5
TaKaRa 23 w7 fi 5 O & R A2 55 28 | 7= s
alifb # i§ Chelating Sepharose Fast Flow & Phar-
macia Biotech 2 &) 7= i o B & IR 184 B 6 P A6 0 3 791)
& A %K Chemicon A A, TKI L&) EI
188 Wl B Calbiochem 2 &, CM5 & F #1 BlAcore
3000 5 #i B BlAcore AB 2\ &) 725,

1.2 EGFR-RTK & & #5 4 &5 185

1.2.1 @mAeEaAadEkR 4 RHAREERLRS
FiK EGFR-RTKY . ik f b & i+ 51 49 . 9 3%
EGFR-RTK,PCR 72915 £k #1& pQE30 &Y .
alifb )5 B AR 2 A TE BT MG Ok IR B R
AL TOR Y PH M R 5 R 3R R R A, B
O VUEG B M AR S, BER T B MG B SDS-
PAGE ZrHrih & & 3 I H 4l fF |, Bradford 77 3% M &
EETE,

1.2.2 RTK #&Hal % RTKJEY . ATP/MgCl, &
itk EGFR-RTK & H 37°CHEHE 45 min, RN R
B WA BEFR AR 37°C I E 30 min, YEIF E A 30
min, HRP 5 BT ik 52 1k W 52 R Bt 7k = L3R 5 07
H1h, A TMBJEYZEIRIFHE 5~15 min. A
LW G 3 B BEAR A ) 450 nm A OG % FE(H .
1.2.3 EGFR-RTK & A W& 8 H BiaCore 3000
#4459 Application Wizard 2 ¥ 41 EG-
FR-RTK EH B F CM5 & H k. EGFR & H M
10 pmol « L', pH 4. 02 NaAc 28 Wil i B 2 A i
9 0.35 mg/ml, HAH EDC.NHS 1 : 1 EA .

PL5 pl/min B3 HHERE 35 1, 8K 5 LATR)AE i 3K 2
FIBIRAE Feol i B, B bR E AR MEE N 12 000
RU (L& B v/, response unit) ., #f ] #& Ethanola-
mine-HCI [FAELL 5 u1/min (9 30 3 #E FE 35 (1, & P4
EHEM, MBS R, £ H running buffer £
3~4 h, BELVFL,

1.3 EGFR-RTKI it LA 69 3 5 oI5 iE

1.3.1 RE&EKEF KB AR KE S A 7L
BRI e BB FEVR E A9 EGFR S 2 IR I 1 40 )
7 EL 188 /124 B PE AL & 1 Sk B K A9 EGFR & H
F 45 65 05 Tk R A IR BT 64T . ET 188 MY 3
J1% 5 M1 2k i Biacore 84 H#) 1 : 1 (Langmuir)
A PA BT,

1.3.2 RE&EKEF KB AR K80 F
¥ BRI A 31 A M SR IR A ) R G TR AR
FEH R A BiaCore 3000 §ifi B , #24F % FRANL 25 154 BH
#AT .

1.3.3 e EmFEENNE EIRASESE
PERIAL AW, 07 P % 2 2 O e 3 e e 3K 7 A
OO B R O B AR L s e B T SR
ICso, FIHHIH (%) = O OB B — FE FOLE )/
O RO 25 B — 28 OB E) X100% .

2 # R

2.1 #mAEZFaMEE REEHZ% SDS-PAGE 4
B, 45 2 A1 XF 43 7 &8 2 37 000 YRR — &5, 5
RTK MBS A AT, gk 94. 7% (F 1),
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Fig 1 Expression (A) and purification (B)
of EGFR-RTK by SDS-PAGE analysis
A Expression of EGFR-RTK by SDS-PAGE. 1:Bacterium extracts of
RTK-M15 non-induced; 2:Protein molecular mass marker; 3 : Super-
natant of bacterium extracts of RTK-M15 induced; 4: Sediment of
bacterium extracts of RTK-M15 induced. B: Purification of EGFR-
RTK by SDS-PAGE. 1: Protein molecular mass marker; 2 Purified
protein of EGFR-RTK (M, 37 000)
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Fig 2 Tyrosine kinase activity assay by ELISA

2.3 EGFR-RTK % & #18% %4 % EGFR-RTK
BB 0 AL R (R 3) F I . DA B[R] RU 3%
SLEEIT 2] EGFR-RTK & BB 2 CMS5 i F 1%
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Fig 3 Sensorgrams for immobilization of EGFR-RTK

2.4 F A KEF LK B R BRI k) A B kAR
Meg i [AME{LE Y El 188 5 EGFR 1S & 2 34
fifi 25 A AL R (A A KW . 456 )8 T B,

HEh J2 4B R A 1 2 1 (Langmuir) 54 1A 45
B, ZEE R (ko) FUEESHEREE (ko) R
AR DOUA, Hh R ARILIRAA RU, C 240 il 5]
WP, ZEA R B Kd RIAR (2 HE, EI
188 5 EGFR Mg & MR WA W 45 5 19 Kd {4 5. 00 X
10 "mol « L', & W] EGFR #& 1 H A 45 & 1% k.
ELISA ¥ E ET 188 X i 2 BR ik il 15 14 0 410 1
ICs0°4 12. 37 pmol « L' (&l 4B),

dR/dt="ty X CX (Rye —R) —kyy XR (D

Kd=+ro///ka (2)
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Fig 4 Sensorgrams for different concentrations of
EI 188 binding to EGFR-RTK(A)and inhibition of
EGFR-RTK activity by EI 188 (B)

2.5 R E A KA F KB R BB A 66
o R EY 31 4.6 MEEW BN TS5 EGFR
ik AR T T 1 35 5 1% e R R 3 e T R R L 1,

R1 BOFMELEUHREER

Tab 1 Screening results of some compounds

Compound TKI-3 TKI-12 TKI-13 TKI-22 TKI-27 TKI-29
Mw 220.2 236.2 204.2 202.1 266. 3 186. 1
Kd cg/(mol « L™ 1.59X10°° 1.67X10° 2.09X10°° 1.27X10°° 3.3X10°6 2.65X10°°
ICsocp/ (pmol « L™1) 947. 54 245. 66 301. 27 421.83 87.45 518.74
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FH SPR AR I 0] DLAR 235 P40 A 9 5 0 1 19 25 A
F1H B Kd fsh 228 8 Ka Kd 45, 5a fI|j T 344 30
Yy i e $2 A3k 24 ) 1 P AL A5 5L A0 100 Bl i, i 24 4 O
VEA T RS RS W 2R R T BB
Pt 0] AXHIE M A G 9 16 MR /N EAT HE L AT DA PR
AR Z TG ME WAL & W, ol 25 W) W 0 B 0 kA 25
TREEBI TAEY,

AW 5T B FE AL %S BIAcore 3000 W] 52 i W i)
AEYsrFR A EAER, By 2K EGFR & A
oy TR KL 40 170 000, BRI T HAEZG W) %
pvirka sl DDA E DS i A N M g =S v = W S S 7/ K SR
(IR RTK B, #48 EGFR & M 1L 507 52
2 i 20 2 e oy 8 Al AL EOR T B R GA IR R AT
BRIk AREAE R R P AR, I, AR R T
JR K R IE R %ok R BTG Y EGFR-RTK, EGFR-
RTK & E. coli "4 K 2 B2 DL AL (4008 X A7 7,
PR A5 2 aA | e 4l B 1 R 4 AR P ok o AN i K fig
Fit XoF 2 19 05 14 A IR L F A A G kAR AR LA TR M Y AR
P S B0 L, A S 3 A A TR R 3 3 G D )
GSH FTIF 8 A P T A i B B — B e 1 2%
B AR, ANEINA T &85 4 7
EDTA # & Cu*" \Fe' @B 1. U 50 iA
4 2 e A AR SO, SR T T A AR B /R A
AW H IR (GSH/GSSGOE R S fb-i8 7 2 4t L i 1 2
R TE B R B8 1) 1 PR A e S B L B R T IE
BATC T /Y B i R0 S AR R R B AL
LMW AR A EESIAE 0. 1~1 mg/ml,
SRS PRI pH (E 7. 0~8. 0., 1 B T 3 A8 1 7 Y
B F Ve B RN S B R R A

A5 SR FH 1% 24 T2 V3%t 41 i ) ET 188 A A FH
PEXT H, BIAcore f il UE 5 H 5 & 240 EGFR-RTK A
GEATEE B — A 1 ELISA 77 34 I 52 30 1 38 i 15
P ICs M 12,37 pmol « L I TR APHE
A 1Cs0 (2~10 pmol « L") L UESE T B #E ST T i i
FEARL (B AT E 7 0 07 18 A AL A — o 1 R A
ANIE T HEAT AN AL A R . W R ARG S
BN AT WSS A i s R . Rt
7 2 8 WK FH BHPE AL & 9 B0 ke i i s

ZE L THR AR SECR F AATRIB IR E LA
EGFR-RTK 1y 25 Wy 48 5, o7 FH 3% 11 45 85 SL g 24E

Yy it Jg e P IR 5 ELISA WIS PRI 75 s, il o 173K
B A AR DR 52 A S 1R A A0 ) 59 £ e 3 k7 22 AR
B ROR A e 1 24 W) Wi 1 A 803, O O 28 i TR0 g PR
P ) 7 2S5 T Al

[ % 3 K]

[1] Ciardiello F, Tortora G. EGFR antagonists in cancer treatment
[JJ]. N Engl ] Med,2008,358:1160-1174.

[2] Z& MR | .0 RGRAR REAERKETRHEZ

TRAE 2 %8 B K B TR X B A U 3Rk Ko X[, 3 =%
B K442, 2009,30: 14-18.
Li L,Hua Z H, Dai B, Tang B, Mei C L. Expression of EGF/
EGFR in body fluids and kidney tissues of rats with polycystic
kidney disease and its significance[ J]. Acad J Sec Mil Med
Univ,2009,30:14-18.

[3] Krause D S,Van Etten R A. Tyrosine kinases as targets for
cancer therapy[J]. N Engl J Med.2005,353:172-187.

[4] Wakeling A E,Guy S P,Woodburn J R, Ashton S E,Curry BJ,
Barker A J,et al. ZD1839 (Iressa) : an orally active inhibitor of
epidermal growth factor signaling with potential for cancer
therapy[J]. Cancer Res,2002,62: 5749-5754.

[5] Mclnnes C. Virtual screening strategies in drug discovery[ ]].
Curr Opin Chem Biol,2007,11:494-502.

[6] Szabo A, Stolz L, Granzow R. Surface plasmon resonance and
its use in biomolecular interaction analysis ( BIA) [J]. Curr
Opin Struct Biol,1995,5:699-705.

[7] Visser N F,Heck A ]. Surface plasmon resonance mass spec-
trometry in proteomics[ J]. Expert Rev Proteomics, 2008, 5
425-433.

[8] # #k,. &M FEM. K .k M mBKA REAKH

FZARE AR B R FRak A R M E ()],
K224 ,2004,25:1353-1356.
Li L,Zhao H D,Li G W,Chen J,Shen X, Mei C L. Expression,
purification and bioactivity determination of epidermal growth
factor receptor protein tyro-sine kinase[]]. Acad ] Sec Mil
Med Univ,2004,25:1353-1356.

[9] Karlsson R. SPR for molecular interaction analysis: a review of
emerging application areas[ J]. ] Mol Recognit, 2004, 17;151-
161.

[10] Clark E D. Protein refolding for industrial processes[ J]. Curr
Opin Biotechnol,2001,12:202-207.

[11] Tsumoto K,Ejima D, Kumagai I, Arakawa T. Practical consid-
erations in refolding proteins from inclusion bodies[ ] ]. Protein
Expr Purif,2003,28.1-8.

[Ax#HmiE] PiHF%E



