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Expression and Purification of Receptor Tyrosine
Kinase ErbB2 Kinase Domain

JIANG Xi  ZHOU Xiang-Shan* ZHANG Yuan-Xing

(State Key Laboratory of Bioreactor Engineering, East China University of Science and Technology, Shanghai 200237)

Abstract: The kinase domain of receptor tyrosine kinase(RTK) ErbB2 was expressed fused with GFP in
Pichia pastoris. Recombinant expression vector pPIC3.5K was constructed in Escherichia coli TOP10. The
right P. pastoris transformants were screened on his-deficient plates and YPD-G418 plates by turns after
electroporation of recombinant vector, and then induced by methanol in baffled shake bottles. The strain
with highest protein yield was scaled up in a 5 L fermentor. Recombinant protein was analyzed with tyrosine
kinase assay after Ni*" affinity chromatograph. Results showed that the 100 kD recombinant protein with
tyrosine kinase activity was successfully expressed in P. pastoris.

Keywords: Receptor tyrosine kinase, Pichia pastoris, Cloning, Expression, RTK activity
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1 MRS58
1.1 E#HRSRK
TOP10 , GS115
, pPIC3.5K Invitrogen,
pBluescript SK (+) DH5a
1.2 EFREREFREH
1.2.1 EFE: LB(1% , 0.5% , 1%
, 100 g/mL Ampicilin),
2% YPD(1% , 2%
, 2% ) MGY(13.4% YNB, 10%
,2% , 1 mol/L , 4x1079% )
MM(1.34% YNB, 4x107% ,05% )
1.2.2 1EFFH: 37  LB-Ampicilin
LB-Ampicilin 200 r/min
; 30 MGY MM
YPD 200 r/min
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30 mL/150 mL
1.3 FENF
PCR Bio-Rad ; /
UV751GD ;

FACScalibur (Becton Dickinson, Franklin Lakes,
NJ, USA)

50 mL/250 mL

1.4 SR HE
141 HBERMIKSE:

HIS,,-GFP pPIC3.5K ,
Thrombin-ErbB2 pBluescript SK (+) ,
EcoR  -Avr
142 FRIEHIRRIME: 16
s HIS,,-GFP-Thrombin-ErbB2
, 37 )
PCR , AOX Ex Tag
PCR 94 30 s, 54 30s, 72
2 min, 30
DNA

1.43 EFHEFREBEBERRFIESIES: Sac

>

GS115 1 mol/L
MGY , 30 72 h~96 h,
, 107 / mL,
G418 YPD , 30 2d~5d,
, G418 1.0 mg/mL
2.0 mg/mL 3.0 mg/mL 4.0 mg/mL
) , AOX
Ex Tag PCR .

144 BEEAMNSGHERIE:
(50 mmol/L NaH,PO,4, pH 8.0, 10 mmol/L ,

1 mmol/L PMSF, 1% NP-40) s
0.5 mm 5 min,
IDA-Ni ,
, HIS
s -80

Western Blot
[13]
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(10939 bp) Thrombin-ErbB2
pBluescript  SK(+) (4761 bp),  0.7%

, EcoR -Avr 2

pBluescript SK (+) 1844 bp
pPIC3.5K 9796 bp
R ligation mix ,
HIS,y-GFP-Thrombin-ErbB (
11.6 kb), 100 kD
HIS ,  GFP
TOP10 ,
V1-V14 14 , AOX
PCR (D
2800 bp , 6
5 V6 5

123 45 6 7 8 910 111213141516 17 bp

2800

1 LLAOX @A 5I#EITE % PCR kPRt E
Fig.1 Colony PCR with AOX universe primer

1 14: ;2~12: V1~V11
V12~V14 PCR

1, 14: Positive control; 2~12: PCR of strain VI~V1I1; 13: DNA
Marker I11; 15~17: PCR of strain V12~V 14

2.2 EEEEEFREEE GS115 R N EERIFE L

Sac V6 s
GS115 G418
) PCR
(2 ,
AOX1 , AOX
(2200 bp 2800 bp),
2200 bp AOX1, 2800 bp ,

PCR; 13: DNA Marker I1I; 15~17:

Mut", 2
s (V6-9# V6-10#)
2200 bp ,
; 4 ,
Mut" R
GFP ( 3

2 FRRE G418 TR LEER PCRETE

Fig. 2 PCR characterization of recombinants grown on
plates of YPD-G418

1: DNA Marker III; 2: V6-9# (2.0 mg/mL G418); 3: V6-10#
(2.0 mg/mL GA418); 4: V6-17# (3.0 mg/mL G418); 5: V6-18#
(3.0 mg/mL G418); 6: V6-28# (4.0 mg/mL G418); 7: V6-29#
(4.0 mg/mL G418); 8: Positive control

ErbB2  GFP

, 24 h,

60 —&—V6-17

Green Fluoresent Geo Mear

0 24 48 72
Induced time (h)

3 AEBEMAREMEAEFERBERERERES
Ri&

Fig. 3 Protein expression levels of 4 single colonies under
induction by methanol in shaking flasks
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Western Blot
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Al g s

116.0
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B4 FANFENMERHELEAFERRTIE

Fig. 4 Western Blot (A) and SDS-PAGE (B) verification of
samples after Ni affinity chromatograph

A: 1: Marker; 2: 100 mmol/L ; 3: 250 mmol/L ;

4: 500 mmol/L ;3 5: 750 mmol/L B: 1:
;28 ;3 ; 4: 250 mmol/L ;
5: 250 mmol/L ; 6: Marker

A: 1: Marker; 2: 100 mmol/L imidazole elution; 3: 250 mmol/L
imidazole elution; 4: 500 mmol/L imidazole elution; 5: 750 mmol/L
imidazole elution. B: 1: Lysate supernatant; 2: Flow through; 3:
Buffer A; 4: Eluted protein with 250 mmol/L imidazole; 5: Con-
centrated protein in 250 mmol/L imidazole elution; 6: Marker
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4(A) , 100 mmol/L
N 250 mmol/L
500 mmol/L 750 mmol/L s 100 kD
s 250 mmol/L
4(B) ,
A ;
100 kD , 250 mmol/L
24 FREEABEMERDN
tyrosine kinase assay kit
« 95,
A
) HIS
250 mmol/L ,
030
025 | B
. 0.20 |
(Qj 0.15 F
0.10 F
0.05 |
0 i ) . . . . )
1 2 3 4 S 6 7

Bl 5 Ni FEHTH @A HEEE

Fig. 5 Tyrosine kinase assay of purified protein samples

1: 3 2: ;3 ;4 ;
5: 250 mmol/L ;5 6: 2 250 mmol/L ;
7: EGFR

1: Blank; 2: Sediment of cell lysate; 3: Flow through; 4: Buffer A;
5: Eluted with 250 mmol/L imidazole; 6: Eluted with 250 mmol/L
imidazole in another purification procedure; 7: EGFR standard
sample

3w
TOP10

ErbB2 pPIC3.5K

GFP

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



: ErbB2

1397

B

R 250 mmol/L
HIS )
ErbB2 ;

. AR LSRRI TRAT R KA

EHRR . AT L A AR F

@R T L4
5 % X M

(1]

(2]

(3]

Sridhar SS, Seymour L, Shepherd FA. Inhibitors of epi-
dermal-growth-factor receptors: a review of clinical re-
search with a focus on non small cell lung cancer. Lancet
Oncol, 2003, 4: 397-406.

s s

, 2002, 37(3): 229-234.

Press MF, Jones LA, Gndolphin W, et al. HER-2/neu
oncogene amplification and expression in breast and
ovarian cancers. Prog Clin Biol Res, 1990, 354A:
209-221.

Roskoski R Jr. The ErbB/HER receptor protein-tyrosine
kinases and cancer. Biochem Biophys Res Commun, 2004,
319(1): 1-11.

Wang S, Sabnian MH, Frenkel E, et al. Laboratory as-
sessment of the status of HER-2/neu protein and oncogene
in breast cancer specimens: comparison of immunohisto-

chemistry assay with fluorescence in situ hybridisation

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

assays. J Clin Pathol, 2000, 53(5): 374-381.

Scheurle D, Jahanzeb M, Aronsohn RS, et al. HER-2/neu
expression in archival non-somal cell lung carcinomas
using FDA-approved Herceptin test. Anticancer Res, 2000,
20(6): 2091-2096.

Seliger B, Rongeun Y, Atkins D, et al. HER-2/neu is
expressed in human renal cell carcinoma at heterogeneous
levels independently of tumor grading and staging and can
be recognized by HLA-A2.1-restricted cytotoxic T lym-
phocytes. Int J Cancer, 2000, 87(3): 349-359.
Muthuswarny SK, Gilman M, Brugga JS. Controlled
dimerization of ErbB receptors provides evidence for dif-
ferential signaling by homo- and heterodimers. Mol Cell
Biol, 1999, 19(10): 6845-6857.

Zwick E, Bange J, Ullrich A. Receptor tyrosine kinases as
targets for anticancer drugs. Trends Mol Med, 2002, 8(1):
17-23.

, 2006, 15(3): 167-174.

Guo XN, Zhong L, Zhang XH, et al. Evaluation of active
recombinant catalytic domain of human ErbB-2 tyrosine
kinase, and suppression of activity by a naturally derived
inhibitor, ZH- 4B. Biochimica et Biophysica Acta, 2004,
1673: 186—-193.

Daly R, Hearn MT. Expression of heterologous proteins in
Pichia pastoris: a useful experimental tool in protein en-
gineering and production. J Mol Recognit, 2005, 18:
119-138.

FM ,RE ,R . >

, 2005, pp.333-373.

(90199 199 490 190 19190 190 190 199 199 150 199 190 150 199 4190 190 199 199 L9015 199 490 490 190 190 490 159 199 190 190 199 190 490 190 190 490 190 19 D0 D0 (0 10 D0 D0 0

e EME

WXPHFKIE, FBadLHRE

Sau3A

, BamH EcoR Msp

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

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



	ErbB2受体酪氨酸激酶激酶区的表达与纯化 
	江  希  周祥山*  张元兴 
	Expression and Purification of Receptor Tyrosine  Kinase ErbB2 Kinase Domain 
	JIANG Xi  ZHOU Xiang-Shan*  ZHANG Yuan-Xing 

	1  材料与方法 
	1.1  菌株与质粒 
	1.2  培养基及培养条件 
	1.3  主要仪器 
	1.4  实验方法 

	2  结果与分析 
	2.1  表达载体的构建与筛选 
	2.2  电转毕赤酵母GS115及高拷贝菌株的筛选 
	2.3  融合蛋白的纯化与验证     
	2.4  融合蛋白的活性检测     

	3  讨论 
	参 考 文 献 




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


