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Expression and Purification of Receptor Tyrosine
Kinase PDGFRp
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Abstract: A fusion expression vector pPIC3.5K-PDGFRJ was constructed to express recombinant receptor
tyrosine kinase PDGFRp and the right Pichia pastoris transformants were screened on his-deficient plates
and YPD-G418 plates by turns after electroporation of strain GS115, a high yield strain named M3 was
screened. The strain M3 was cultured in a 5 L fermentor and His-GFP-PDGFRJ fusion protein was purified
by Ni*" chelating affinity chromatography. One distinct peak was obtained after elution with 250 mmol/L
imidazole. Fusion protein was proved to be 90.08 kD by western blotting, and have tyrosine kinase activity
by ELISA. Results showed that the receptor tyrosine kinase PDGFR was successfully expressed in P. pas-
toris and could be used as a target for small molecule selective inhibitors screening.
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[4-7]
PDGFRp
, PDGFRp
[8,9]
, PDGFRp
[10,11]
PDGFRp
[12].
[13]
PDGFRp
1 #HRE®%
1.1 #78
1.1.1 EHR SR TOP10
GS115 , pPIC3.5K
Invitrogen, pcDNA3.1-PDGFRp
1.1.2 EFE: LB (1% , 0.5%
1% , 100 pg/mL Ampicilin),
2% YPD(1%
, 2% ), ,
) 50°C
MGY (13.4% YNB, 10%  , 2%
4x107°% ) MM (1.34% YNB, 4x107%

0.5% )

1.1.3 T EEMKF: Spel Sall
Not I Pyrobest DNA Polymerase Premix Taq (Ex
Taq™ Version) DNA Ligation Kit Ver.2

( ) ; Plasmid Kit Gel Extraction
Kit ;
Sigma (No. PTK-101);
G418
; YNB Sigma ;
Ni-IDA Agarose Amersham pharmacia
1.1.4 FEMFHF: PCR Bio-Rad ; /
UV751GD ;
(Biologic LP) Bio-Rad

FACScalibur ( Becton Dickinson, Frank-
lin Lakes, NJ, USA)
; Mini-BeadBeater-8
Biospec products; 5 L

1.2 LWHZE

1.2.1 BEFEH: 37°C LB-Ampicilin

LB-Ampicilin 200 r/min
30°C MGY MM
YPD 200 r/min
30 mL/150 mL 50 mL/250 mL
1.2.2 FRiEFHAEE: PDGFRp
(1521 bp) pcDNA 3.1-PDGFRp ,
Primer 5.0 P1
P2, 5 Spe I-Mlu I Avr II-Not I
( )

P1: 5'- CATTA ACTAGT ACGCGT CTT GTG CTG
GGA CGC ACC CTC-3';

P2: 5'- CATTA GCGGCCGC CCTAGG CTATTACAG
GAAGCTATCCTCTGCTTCC-3'

PCR : 95°C 7 min; 94°C 1 min, 60°C
1 min, 72°C 2 min, 30 ;72°C 10 min
PCR HIS,(-GFP pPIC3.5K
(11651 bp), Spe I-Not I
pPIC3.5K 9876 bp
PCR 1561 bp,
Ligation mix s
HIS-GFP-PDGFRp pPIC3.5K-PDGFRf

(11438 bp) ,
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37°C ,
PCR , AOX
PCR: 94°C 30 s, 54°C 30 s, 72°C 2 min, 30

Ex Taq

DNA ,
pPIC3.5K-PDGFRP
1.2.3 EHHEFBEEKNTFIEZSER:

Sal I R
GS115 1 mol/L
MGY , 30°C 72 h~96 h,
, 10° /mL,
G418 YPD , 30°C
2 d~5 d, G418

1.0 mg/mL 2.0 mg/mL 3.0 mg/mL 4.0 mg/mL
G418 ,
, AOX
PCR )

Ex Taq

124 SLAEYIRN:EAE: 500 mL

50 mL , 1x10° 30 min,
M3, 30°C 200 r/min 24 h,
1:10 2 L (
300 mL), 30°C 200 r/min ODgyy 6.0,
3L 5L ,

: 85% (W/V) H;PO, 13 mL/L, KOH
10.6 g/L, CaSO4 0.82 g/L, K,SO, 18.20 g/L,
MgS0O,4-7H,0 14.90 g/L, 40 g/L,
13.2 g/L, Antifoam 204 (Sigma) 0.33 mL/L
(PTM1) 4.4 mL/L 25% NH,OH

pH 5.0, 30°C (DO)>40% s
10 mL/(h-L), 2h 20 mL/(h-L),
(DO) ,
1.2% (V/V) PTM1
12 mL/(h-L)

1.2.5 BEEBaL5KIE:
» 10°g
, (50 mmol/L

http://journals.im.ac.cn/wswxtbcn

NaH,PO,, pH 8.0, 10 mmol/L
1% NP-40)

, 1 mmol/L PMSF,
. 0.5 mm ,
1 min

-20°C 5 min, 5 4°C,

19000 g,

10% 3 mol/L NaCl

300 mmol/L, IDA-Ni ,
, HIS

40 min ,

-80°C
Western blot

[14]

1.2.6 BAEEBHEMERN: Sigma

>

(ELISA)

2 GR5aH
2.1 RIEHIKHE S THiE

5

PDGFRp GFP
, HIS

His-GFP-PDGFRf
pPIC3.5K
pPIC3.5K-PDGFRP
, KI1~K10 10 ,
PCR (G))
2636 bp , ,
10 , Kbé6 ,

Invitrogen

TOP10
AOX

1 BLAOX @A 54t {TE % PCR HiE PR 1452 b&
Fig. 1 Colony PCR with AOX universe primer

Note: 1: DNA Marker III; 2: ddH,O as control; 3~12: K1~K12 PCR
of strain K1~K12.

2.2 EEEALTF HISSMut BIE TR G418 FFik
Sal 1 K6 ,

© PERFRMEDHRAETIFESMwIES http://journals. im. ac. cn



PDGFRp 1463
GS115 0.5%
5 G418 GFP s
M3
G418 1 5L
4.0 mg/mL G418 YPD
, 1.0 mg/mL 2.0 mg/mL 3.0 mg/mL , ,
80 4 1 M3 PCR
®1 BXREIRE G418 #y YPD TR LB EH AOXI AOX
Table 1 Clone numbers on YPD plates with different ’
concentration of G418 (2200 bp 2636 bp), 2200 bp
(HijrlngL) 0h 24h 48h 72h 96h 120h AOXI, 2636 bp 3
1.0 _ _ _ 6 29 30 Control 1 ,
2.0 _ _ _ _ 2 2 Control 2 GS115
3.0 - - - = = 1 2636 bp
4.0 = = = = = 0 4 5 2200bp 2636 bp
M3 AOXI , M3
G418
Mut",
’ ’ 23 5 LABESEELABEERST
’ 5L 31 h, (DO)
PDGFRp PDGFRp
GFP s PDGFRp 4 ’ 39h
g 200 g/L ,
FACS
by
2 : : ’
3000
, 24 h,
’ 1200
, , B3 M3 EHHE PCRRELETFE
Fig. 3 PCR characterization of recombinant M3
Note: 1: DNA marker III; 2: ddH,O as control; 3: Chromosome
DNA of GS115 as control; 4~5: PCR of total chromosome DNA of
recombinant M3.
500
—+—M3
§ 400 —+—Wet cell weight
] 350 r ——Geo-mean fluorescence intensity
?D 300 300
E % 250
£ 200 s 201
= o 150 F
E = 100 +
& 100
50 F
0d : - 0
0 24 48 T2 10 20 30 40 50 60 70 80
¢ (h) t(h)

B2 EEHEFBREAREMBEFRZSRIE
Fig. 2 Protein expression levels of 4 single colonies under
induction by methanol in shaking flasks

4 JLZARESHEXRE
Fig. 4 Geo-mean fluorescence intensity at different induc-
tion time
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A
, DO
., 395h
, 2 h~5 h
(FACS) FACS
( 4, 16 h
230 ,
, 307 g/L
24 BAEEAMALS5HIE
5L ,
, Ni* , 250 mmol/L
«C )
SDS-PAGE , B I 2 3 4 5 Moo
GFP ( 95 S5A - e 1160
1 GS115
L 66.2
b 2 b
GSl115 , 90 kD
Western blot ( . 45.0
5B), 250 mmol/L 35.0
— .
90.08 kD :
, 250 mmol/L s —
, 250 mmol/L
L 250
, 3
5 SDS-PAGE #l Western blot 4 4 #2445 b Z LA 5
4 GS115 Fig. 5 SDS-PAGE (A) and Western blot (B) analysis of
elutes collected in Ni’" affinity chromatography
Note: A: 1: Fish growth hormone expressed in the cytoplasm of
1 Pichia pastoris as control; 2: GS115 strain as negative control; 3:
e Lysate supernatant; 4: Flow-through fraction; 5: Eluted protein 250
GFP , mmol/L imidzaole; M: Marker; B: 1: Eluted protein 250 mmol/L
Western blot imidzaole; 2 Flow—thr.ough fraction; 3 Lysate supernatant; 4:
GS115 strain as negative control; 5: Fish growth hormone ex-
s pressed in the cytoplasm of Pichia pastoris as control; M: Marker.
, ( 0
EGFR R 250 mmol/L
50% PDGFRB ,
2.5 RESEBREMERD gy
3 wig
(ELISA), Sigma pPIC3.5K-His-

Tyrosine kinase assay kit
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Fig. 6 Activities of fractions collected by NiZt affinity
chromatography

Note: 1: Blank; 2: lyssate supernatant; 3: Flow-through fraction; 4:
Eluted with 250 mmol/L imidazole; 5: Concentrated protein in 250
mmol/L imidazole elution; 6: EGFR standard sample.
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