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TOM TAT 

cSrc Id mgt protein tyrosme kinase khdng chiia thy the duoc ma hda bdi gen SRC. Gen nay tuong tu nhu 
gen gay benh ung thu SRC ciia vims sarcoma, ma hda cho vSrc. Sg hogt hda cSrc dugc ghi nhan xuit hiSn 
Uong khoang 50% khdi u cd ngudn gdc tir rugt kdt. gan, phdi, vii va tgy. Viec sang Igc cac chat bdm vao cac 
kinase nay c6 vai trd quan trong Irong viec phat tiika thudc uc che sg phat trien ciia cac khdi u. Phuang phip 
FLiK (Fluorescence Label in Kinase) dga trgn vi^c danh ddu huynh quang trong kinase, dugc phdt Uî n Uong 
nhung nam_ gdn &iy cho ph^p sang Igc chat bam vao kinase nham phdt hi?n cac chat lie ehd nSm trong hay 
ngo^i tui gSn ATP. Protein kinase cSrc cho FLiK da dugc bidu hi?n tren Eschenchia coli, tuy nhiSn vific bi^u 
hi§n khdng on djnh sau khi giu lanh chiing mgt thdi gian. Trong bao cdo nay, chiing tdi trinh bdy vifc bi^u hiSn 
cSrc trong Bacillus subtilis {B subtdls) va tinh che bang phucmg phap sic ky h luc Sg bieu hi?n protein nay d 
B. subtilis kha on d|nh sau khi chiing dugc hogt hda trd lai tir tii ddng. Kinase tinh sach sau do dupc danh diu 
huynh quang sir dgng chit acrylodan. Khoi lugng phan tir ciia cac enzyme nay dugc xdc dinh b3ng LC-ESI-MS 
(liquid chromatography elecfrospray ionization mass specUometry). Protein dugc tao ra cd ddnh dau huynh 
quang da cd thd dugc sir dung Uong sang Igc chit gan vao kinase theo phucmg phap FLiK 

Tir khda. Bacillus subtilis, kinase cSrc, FliK, plasmid pHT 

MO DAU 

cSrc la mpt protein tyrosine kinase npi bdo 
khdng chiia thy the dupc md hda bdi gen SRC. Gen 
ndy cd cdu tnic tuong bf nhu gen gay bgnh ung thu 
SRC ciia virus sarcoma (vSrc) (Wheeler et al, 2009). 
Sg hogt hoa cSrc dugc ghi nhgn xuat hign trong 
khoang 50% khdi u cd nguon gdc tir rupt ket, gan, 
phdi, Vli vd tpy (Dehra, Bonham, 2004). Do vgy, 
cSrc da fro thanh protein myc tieu cho vigc nghien 
Cliu uc che nhdm lam ban che sir phat tridn khdi u. 
cSrc dugc tgo thdnh tii 6 viing chiic nang: domain 4 
tuong ddng vdi cac protein Src khac (SH4 domain), 
viing duy nhdt, SH3 domain, SH2 domain, domain 
cd hogt tfnh vd mdt dudi dieu hoa ngan (Okada, 
Nakagawa, 1989; Nada et al, 1991). Trong do 
domain c6 boat tinh kinase co vai trd quan trgng nhat 
vd thu hiit sir quan tdm ciia cac nha khoa hge de 
nghien cuu vi^c uc che sg hogt dgng cua protein 
cSrc. Mgt trong cac nghien ciiu dang luu y thdi gian 
gdn day frong vigc sdng Igc chat bam vdo cSrc la sir 
dgng phuoBg phdp danh dau huynh quang ldn 
protein kinase - phuong phap FLiK (fluorescence 
label in kinase). Chat phdt huynh quang, acrylodan 
dugc gdn ldn protein kinase ngay sau motif DFG 

(DFG+1) ndm tren viing A loop. De ddnh ddu chinh 
xac tgi vi tri ndy, leucine a vi tri DFO+I dugc thay 
thd bang cysteine, frong khi dd cysteine a cdc vi tri 
khac dugc thay bang serine. Khi gin thdm mgt phdn 
tli (binder) vao vung gdn DFG trdn protein cd mang 
acrylodan s6 ldm thay ddi mdi trudng xung quanh 
acrylodan. Sg thay doi mdi tnrdng ndy dan den sg 
thay ddi phd va cudng dd huynh quang dugc phat ra. 
Viec do cdc thay ddi nhd ve huynh quang ndy se cho 
phep sang Igc cdc phan tir nhd bdm vdo viing trong 
hay ngoai tiii ATP (Simard et al, 2009). Trong 
nghien ciru fren cSrc dung cho FLiK dugc bidu hidn 
frong Escherichia coli (E. coli), tuy nhidn, trong qua 
trinh thuc hign chiing toi nhan thay rang su bieu hien 
protein nay khdng on dmh sau khi chiing dugc gift cr 
tli Ignh 4°C hay -80°C. 

De giai quyet vide bieu hidn khdng dn dinh, 
phuong dn sii dung mgt he thdng bieu hidn Bacillus 
subtilis (B. subtilis) dugc lua chgn. Giong nhu E. 
coli, he thong bidu hidn B. subtilis cd nhieu mi diem 
nhu phat trien nhanh va de thao tdc, khi so vcri he 
thdng nam men, te bao cdn triing va te bao dpng vat 
Trong thai gian gan day, he thdng bidu hidn cho B. 
subtilis dang dugc phdt trien vd hodn thien ddn. 
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Plasmid cdm iing bieu hien mgnh voi promoter 
Ygrae (Phan et al, 2006), cd the sii dung de bieu 
hien protein tdi td hgp dugc phat trien tir nam 2007 
(Nguyen etal, 2007). Dua fren promoter Pgrac, thu 
vidn cac promoter manh dimg cho muc dich bieu 
hidn protein tdi td hgp cung da dugc tao ra (Phan el 
a/.', 2010, 2012). 

Trong nghien ciiu ndy, chiing tdi tien hanh dong 
hda dogn DNA ma hoa cho domain cd hogt ti'nh 
kinase cua cSrc frong do co chiia cac dot bidn cdn 
thidt dd danh ddu huynh quang vdo plasmid bieu hien 
cho B subtilis. Su bieu hien protein cua chiing B. 
subtilis gift Ignh dugc khdo sat va dugc tmh che. 
Protem tinh sach sau do dugc ddnh ddu bang 
acrylodan va kiem tra khoi lugng phdn tu bang LC-
ESI-MS (liquid chromatography elecfrospray 
ionization mass spectrometry). Kha nang su dung 
protein cd mang acrylodan de sdng lpc cdc chdt bam 
dugc kidm tra vdi erlotinib, mgt chdt da dugc biet Id 
cd khd nang bdm len vi tri domain kinase ciia cSrc. 

VAT LIEU v A PHU'ONG PHAP NGHIEN ClTU 

Chiing vi sinh vdt, plasmid vd moi trucmg nuoi cay 

E. coll OmniMAX (Invifrogen, Carlbad, CA) 
dugc diing dd ddng hda va B. subtilis 1012 (leuAS 
metB5 trpC2 hsdRMl) duoc dung de bieu hien 
protein tdi td hgp. Cac chiing vi sinh vdt dugc gift 
frdn dTa Pehi 6 4°C hoac d -SO^C frong 15% 
glycerol. Plasmid pHT212 (Phan et al, 2010) dung 
ldm plasmid khung de thiet ke plasmid bieu hien va 
plasmid pHT320 dimg lam khudn de khuech dgi gen 
dung hgp ma hda cho LysSN-His-TEV dugc cung 
cdp boi Cdng ty TNHH Cdng nghe Sinh hge HT. 
Plasmid pOPIN-F-cSrc (Simard et al, 2009) dung 
ldm khudn de khuech dai gen ma hoa cho cSrc. Gen 
ma hoa cho kinase cSrc dugc sir dung trong nghien 
cuu nay cd ngudn gdc tir ga, nhung trinh tu protein 
ciia nd tuong ddng 100% vai domain kinase cSrc cua 
nguoi. Plasmid tdi td hop pHT1087 co so dd cdu tnic 
nhu Hinh 1 dugc sii dung dd khdo sat sy bidu hien. 
Td bdo E. coli va B. subtilis dugc nudi cdy lac fren 
mdi truong Luria broth (LB) d 37''C hoac 23''C, 
khang sinh dugc them vao vdi ndng do tucmg iing 
(ampicillin 100 pg/ml doi vdi E. coli va 
chloramphenicol 10 pg/ml ddi voi B. subtilis). 

Tao plasmid pHT1087 (Pgrac2}2-L}sSN-His-TEV-
cSrc) 

Ddu tien, plasmid pHTI046 (Pgrac212-cSrc) co 
mang gen ma hoa cho domain c6 hoat tinh kinase 

ciia cSrc chiu su kidm sodt ciia promoter Pgrac212 
dugc thiet ke nhu sau. Gen md hoa cho domain ci 
boat tiiih cua cSrc dugc khuech dgi su dgng c|p 
mdi, SRC_F, 5'-
CCAGGGATCCGTGGCGGCGCAGGATGAATn 
TATCG-3' (vi fri cdt cua SamHI dugc gach dudi) 
vd SRC_R, 5'-
TGCCCCGGGGACGTTATTTTTCAAATTGCGG 
ATGGCTCCAAGCGTTAGAGTGGTTCCTTCAG 
ATGC-3' (vi tri cat ciia Smal dugc ggch dudi) vm 
khuon pOPIN-F-CSK. Sdn phdm PCR dugc xu IJ 
bdng SamHI vd Smal, ndi vdi pHT212 dugc xii ly 
SamHI vd Smal. Sdn pham ndi nhd T4 DNA ligase 
dugc bien nap vao E. coli tgo pHT1046. Sau do, 
plasmid pHTI087 dugc tgo ra bdng each khuSch dji 
doan gen dung bgp c6 chua lysSN-His-TEV tii 
pHT320 va chen vdo pHTI046 tai SamHI sir dung 
kit In-Fusion (Clontech, Mountain View, CA). Cac 
mdi dugc sir dung de khuech dgi dogn gen dung htfp 
nay gom LysSN_F, 5'-
TTAAAGGAGGAAGGATCTATGAGTCAAGAA 
GAACATAACCATGAA-3' vd LysSN_R, 5'-
CGCCGCCACGGATCCCTGGAAGTACAGGTTC 
TCACCGCCACCGCCAGAAGAATGATGATGAT 
GATGGTGAGATCC-3' (vung DNA ggch dudi cin 
cho dung hgp). 

Cac plasmid tgo thdnh dugc gidi trinh tg de kifim 
tra tinh nguyen ven va ddng khudn cua cac dogn gen 
Hinh IA the hien sa do ciia plasmid pHT1087, vdng 
promoter, gen muc tieu vd vi tri cdc mdi. 

Khao sat bilu hien cua protein muc tieu vd do 
on dinh 

Chung B. subtilis mang cdc plasmid dugc nuoi 
cay lac ttong mdi trudrng LB a cdc nhigt dg 37''C 
hoSc 23°C. Te bao dugc thu nhdn sau 4 gia cdm iing 
IPTG (Isopropyl p-D-1-thiogalactopyranoside) trong 
trudng hgp nudi cdy a 37''C vd sau 16 gid trong 
trudng hgp nuoi cay d 23°C. Te bdo dugc xii ly bang 
lysozyme va phd v& te bdo bang sonicator vd mlu 
nay dugc ggi Id protein tdng (T). Tidp ddn, mau ll 
bao bi pha vo se dugc ly tam 12000 rpm, frong S 
phiit, frong eppendorf 1,5 ml vd djch ndi ct ben tr6o 
gpi la dich hoa tan (S). Cac dich hoa tan ndy sau do 
dugc trdn vdi cac hat agarose Ni-NTA (Qiagen, 
Limburg, Netherlands) va dugc nia trdn cac cgt ly 
tdm. Cdc protein cd dudi His-tag bdm len cac hat nay 
se dugc trpn vdi ddm ngp mlu cho SDS-PAGE va 
mdu nay dugc ggi Id His (Hinh 1B). Dd xdc djnh d^ 
dn dinh su bieu hidn cSrc dung hgp, chiing gift 3 
tudn 6 4°C va 3 thang a -80°C dugc hogt hda va 
khao sdt su bieu hien tuong tu nhu tren. 
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Tinh s^cb protein cSrc 

Te bdo dugc nudi cdy 6 23°C vd thu nhan tuong 
tg nhu mgc khdo sat bieu hign. Te bao dugc pha vd 
bdng lysozyme va sonicator frong d?m ly giai/dgm 1 
(dem NaPi 50 mM, pH = 8, NaCI 300 mM, DTT 1 
mM, lysozyme 250 pg/ml, protease inhibitor 1 
vien/50 ml, PMSF 1 mM). Mdu dugc ly tam Ignh vd 
dich ndi dugc luu lgi dd cho qua cgt HisTrap HP (GE 
Healthcare, Little Chalfont, UK) fren mdy FPLC. 
Tat cd cdc buoc qua cgt deu dugc thuc hi^n d tii 7°C. 
T5c dp ddng cho qua cdt Id 2 ml/phiit. Sau khi nap 
mdu, cpt dugc rCta bang dem rua cpt/dem 2 (dem 
NaPi 50 mM, pH = 8, NaCI 300 mM, glycerol 5%, 
imidazole 20 mM, DTT I mM). Sau do protein dugc 
thu nhdn bang dgm 3 (dem NaPi 50 mM, pH = 8, 
NaCI 300 mM, glycerol 5%, imidazole 250 mM, 
DTT 1 mM) theo gadient ndng dd imidazole. Cac 
phdn dogn co chiia protein cSrc dung hgp se dugc 
thu nhdn cho buac tiep theo. 

Protein dugc thu nhan d tren se dugc cdt bang 
TEV vdi ti Id TEV so v6i protein mdu la 1: 30 theo 
trgng lugng, trong 16 gia, 6 7°C. Ddm chua trong 
mau/dgm 4 dugc su dung trong phdn ung cat TEV 
(Tris-HCI 25 mM, pH 8, NaCI 100 mM, glycerol 
5%, DTT 1 mM, EDTA 0,5 mM). Mlu sau khi cdt 
dugc logi bd EDTA six dung tiii thdm tich va ngp lai 
qua cgt HisTrap HP tren mdy FPLC. Thu nhgn cdc 
mau di qua cpt va cac mdu dugc dung ly theo 
gradient ndng dg imidazole. Mlu di qua cot cd chiia 
cSrc dugc pha loang 5 ldn sd: dung ddm 4 khdng 
chfta NaCI vd nap qua cot HiTrap Q FF 1 mt (GE 
Healthcare, Little Chalfont, UK) vai tdc dp ddng 1 
ml/phiit ttdn may FPLC. Cdt se dugc nia bang ddm 4 
chiia 25 mM NaCI vd sau do protein dugc thu nhgn 
sii dgng dem dung ly/dem 5 (Tris-HCI 25 mM, pH 8, 
NaCI 500 mM, Glycerol 5%, DTT ImM) theo 
gradient ndng dg NaCI; phdn tich cac mau ndy tren 
SDS-PAGE de xac dinh cdc phdn doan chiia protein 
mgc tieu, gom cdc mdu nay lgi vd chia thanh timg 
dngnhdcdtcr-80°C. 

Ddnh d i u huynh quang vd do khoi lugng phdn tir 

Vigc ddnh ddu hu^mh quang dugc thuc hign theo 
qui ttinh dd dugc cdng bd (Simard et al, 2009). Ve 
CO bdn, protein cSrc dugc trgn v6i acrylodan 
(Invitrogen, Carlsbad, CA) theo ti le 1:1,5 vd dd qua 
ddm frong tdi d 4°C. cSrc co danh dau dugc rua ba 
lan sir dyng Amicon (Milipore, Billerica, MA) bang 
dgm do hogt tinh/d?m 6 (50 mM Hepes, 200 mM 
NaCI, pH 7,45) &h logi bd lugng acrylodan khong 
phdn img. Protein cSrc cd ddnh dau dugc phdn nho 

vd gift ddng d - 80°C. Mdu protein cd ddnh dau va 
khdng CO ddnh ddu acrylodan dugc thay ddi dem 
bdng nudrc theo hudng ddn sir dung bg idt DyeEx 2.0 
Spin kit (Qiagen, Limburg, Netherlands). Mdu sau 
do se dugc ngp vdo LC-ESi-MS tten cpt C4. Khdi 
lugng phan tir ciia protem se dugc tinh todn bing 
chuong trinh MagTran 
(http://magtran.software.informer.com/). 

Kiem tra khd ndng su dung protein de sdng Igc 

Kiem fra khd nang sii dung protem dugc thuc 
hidn cho cSrc co danh ddu acrylodan ttong dTa 384 
gieng Cdc hgp chdt dasatmib, imatinib va erlotinib 
dugc hda tan trong DMSO (dimethyl sulfoxide) a 
nong do cao hon 20 ldn trudc khi sii dung Cdc hgp 
chat dugc ttdn vcri cSrc cd ddnh ddu a ndng dd tir 10 
nM den 50 pM. Thi nghiem dugc lap lai 3 ldn. Mdi 
mdt gidng chfta I pl cac hgp chat va 19 pl ddm 6 
chua them 0,01% Brij-35 va 100 nM cSrc. Cdc dia 
dugc day bang nap nhdm dinh va li 15 phiit d nhiet 
do phdng va dgc cuang do huynh quang d cac buoc 
song khac nhau su dung may dpc dia Tecan Safire2. 
Ket qud dugc xu l</ theo each da dugc cdng bd 
(Simard ero/. , 2009). 

KET QUA VA THAO LUAN 

Tao plasmid va kiem tra bieu hidn 

Plasmid pHT sii dyng viing khdi ddu cua 
plasmid pMTLBS72 (Titok et al, 2003), cho phep 
sao chep theo kidu theta ndn giiip cho plasmid ben 
hon vd mat cau tnic trong td bdo. Promoter dugc sir 
dung nghien ciiu nay la mot promoter manh, 
Pgrac2\2 kiem soat su bieu hien gen thdng qua vide 
cam iing bang IPTG. Plasmid pHT212 dugc diing 
ldm khung. Gen ma hoa cho cSrc dugc dua vao trong 
pHT212 thay thd cho gen bgaB tgi vj tri SamHI va 
Smal dd tao thanh plasmid pHT1046. Kd dd viing 
DNA ma hda cho dau N cua gen lysSN tii B. subtilis 
dugc dung hgp voi His-tag va trinh ty nhan biet cua 
enzyme TEV dugc dung hgp voi cSrc tai vi tri 
SamHI tgo thanh plasmid pHT1087. lysSN la gen ma 
hda cho lysine-tRNA synthetase cho phep bieu hien 
manh trong B. subtilis. Su dyng gen bieu hign nay 
cita chung chii dung hgp voi gen muc tieu se cho 
phep gen muc tieu co the dugc bieu hien tdt hon. 
His-tag giiip cho viec tmh che trong khi do vi tri 
nhdn biet cua TEV se giiip cho viec loai bd dudi 
dung hop vd thu nhdn cSrc dugc de dang. 

Plasmid dugc bien ngp vao S. subiilis vd khdo 
sdt su bieu hien ciia protein dung hgp. O nhiet dp 



37°C, protein dung hgp bieu hien rdt cao nhung hau 
bet protein deu khdng o dang hoa tan (kdt qud khong 
thd hien). Ci nhiet do 23°C. cSrc dung hgp cung bieu 
hien kha cao (Hinh IA, gieng T) vd cho thdy protein 
c6 d dgng tan (Hinh I A, gieng S). Khi ttgn mdu 
protein dang tan voi hat agarose Ni-NTA, nia va 
dung Iy, kdt qua cho thdy cSrc dung hgp c6 the bdm 
hgt (Hinh IA, gidng His). De khdo sat do on dinh, 
cac dTa Petri dugc gift 3 tudn a tii lanh 4°C vd ong 
gidng dugc gift 3 thdng d tit Ignh -80''C dugc ria lai 
trdn dTa vd chgn 5 khudn Igc cho mdi dieu kien de 

Phan Thi Phugng Trang & Nguyen Dftc H o ^ 

khdo sdt su bidu hien. Kdt qud khdo sat bieu I ^ 
dugc ghi nhgn cho thdy tdt cd cac khudn Igc deu ckt 
lugng protein bieu hien tan vd khd nang bam len c^ 
tucmg tu nhu d hinh IA. Trong khi do, cac chiing £ 
coli CO mang plasmid pOPIN-F-cSrc (Simard e/ai, 
2009) lgi cho bidu hien cSrc khong on dmh qua cdc 
dieu kien bdo quan tren; 2 - 3 khudn Igc frong 5 
khudn lac khong bieu hidn cSrc de co the tinh cĥ  
dugc. Kdt qud nay chung td cac dong S. subtilis co 
mang plasmid pHTI087 cho phep protein cSrc dui^ 
hgp bieu hien dn dinh frong cac dieu kien bdo quan. 

H n h 1. KiSm Ira kha ndng biSu hidn va bnh c h i cSrcbdng didn di SDS-PAGE. A. Khdo sMsg b i iu hiSn protein cSrc; T. 
Protein long sd ciia t4 bdo: S. M l u protein hoa tan thu nhgn dugc sau khi logi tid tda: His Protein dugc bdt lat trdn cdc h$ 
Ni-NTA: B. SDS-PAGE t h i hign cac m l u protein trong qud trinh tinh d i€ ; M. T^ang protein chudn; S. M i u protein hda tan 
trirdc khi nap vao cdt: His. Mdt phan doan cua m l u protein dugc dung iy sau khi t>dm ISn cdt HisTrap; TEV. Mdu His dirge 
cdt bdng TEV; non His. Phdn dogn khdng bam len cgt HisTrap sau khi cho m l u TEV qua c$t; Ani. M l u thu nhgn dugc sau 
khi tinh d i e tii" cot HiTrap Q FF. 

Tinh sach protein vd ddnh dau huynh quang 

Td bdo S. subulis thu nhan sau khi cdm iing bidu 
hidn dugc pha va thdnh te bao, ly tdm logi bo cac 
mdng vd cua te bao ciing nhu cdc protein khdng tan, 
thu nhan phdn doan protein hoa tan (Hinh IB, gieng 
S). Nap phdn dogn protein hoa tan len cgt HisTrap 
HP gan vdi mdy FPLC. Protem dugc dung ly theo 
khuynh do tang dan ciia imidazole; cac phdn dogn co 
chua protein dung hgp dugc gom lgi (Hinh IB, gieng 
His) vd thuc hien phdn img cat bang TEV frong tiii 
thdm tich nham lam gidm lupng imidazole frong 
mdu. San pham cdt (Hinh 1B, gidng TEV) dugc nap 
lai qua cpt HisTrap; cac phdn doan protein di qua cgt 
sd chira cSrc (Hmh IB, gieng non His) vi dudi His dd 
bj cat bo. Nham ldm sach ban, cac phdn doan protein 
dugc ngp qua cpt HiTrap Q FF vd protein dupc dung 
ly theo ndng do tang ddn cua NaCI. Cdc phdn doan 
sau khi tinh sgch dugc gom Igi vd bdo qudn. Ket qua 

cho thay protein cSrc kha tinh sach frdn SDS-PAGE 
(Hinh IB, gidng Ani) vd cd the su dung cho cac 
budc kd tidp. Mau protein ndy dugc su dung de do 
khdi lugng phan fri bdng LC-ESl-MS. Kdt qua do 
dugc sau khi deconvolution bang chuang tiinh 
MagTran vcri peak chinh Id 31368 Da (Hinh 2A), 
tuong thicb vai khdi lugng phdn tii cSrc theo ly 
thuyet la 31362 Da. 

Kinase cSrc dugc tinh sach cd mang ha dOt 
bien chuyen cysteine thdnh serine, C277S, C483S, 
C496S nham tranh vigc ddnh ddu a cac vi tri khdng 
mong muon va mpt dpt bien chuyen leucine thanh 
cysteine, L407C. Dgt bidn L407C, ndm ngay sau 
motif DFG Id vi tri acrylodan se dugc gdn vdo. Khi 
acrylodan gan vdo d vj tri ndy c6 the giiip cho vî c 
phat hien cdc thay ddi nho frong cdu true cia 
protein khi cd mgt phdn bi bam vao. Protein dugc 
danh dau nhu dugc md td trong phdn vat li?u vi 
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phuang phdp. Sau khi ddnh dau, cSrc-acrylodan 
dugc do khdi lugng phdn tu bdng LC-MS vd 
deconvolution bdng chuang frinh MagTran. Ket 
qud cho thay, peak chinh cd khdi lugng phdn tii Id 
31588 Da tuong ftng vai khdi lugng phan tft la 
31587 Da. Tu cac ket qud ndy, chung toi co the ket 
lugn rang protein kinase cSrc dugc bidu hign tu S. 
subtilis va protein dugc danh ddu cd kdt qud dung 
nhu du dodn. 

Ki^m tra khd nang su dgng protein dirge ddnh 
dku dk sdng Igc 

Sau khi co dugc protein ddnh ddu chung tdi tidn 
hdnh kidm tra khd nang su dung de sang Igc cdc chat 
bdm vdo no. Dau tien, cac chdt nhu dasatinib va 
imatinib dugc su dung de khdo sdt, cac ket qud thu 

nhan dugc ve su dap img ciia protein nay a buac sdng 
475 nm vd 505 nm la tuong ty nhu cdc kdt qua thu 
nhgn cho protein dugc tinh ehd tu E. coli (Sunard et 
al, 2009). Sau do chung tdi tidn hdnh khdo sat them 
voi erlotinib; ddy la mgt chdt dac biet bam vao EGFR 
kinase, tuy nhien no ciing co khd nang bam vdo cac 
kinase khac (Karaman et al, 2008). Kdt qua cho thdy 
khi cd sy h i ^ dien ciia erlotinib da lam thay ddi 
cudng do huynh quang cita acrylodan (Hinh 3A). Cdc 
buac song chpn dd tinh toan cd th^ su dyng tft khoang 
458 nm - 480 nm chia cho 500 nm - 520 nm; Kd 
(dissociation constant) vdn khdng thay ddi ddng kd khi 
chgn budic sdng trong khoang ndy dd tinh (Hinh 3B). 
Nhu vdy, protein cSrc thu nhdn tft B. subtilis cung co 
ciing dgc tinh nhu tft E. coli vd cd thd diing frong sang 
Igc cdc chat bam vao kinase cSrc. 
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Hinh 2. Khdi lugng phdn tCr cOa protein cSrc vd cSrc-acryiodan A Khdi lugng phdn tu cua mdu protein cSrc khdng c6 ddnh 
ddu acrylodan. Protein cSrc cd khoi lugng phdn tft \ii thuyet la 31362 Da vd kdt qua thi/c te sau khi deconvolution bang 
chuong trinh MagTran vd'i peak chinh la 31368 Da; B. Khdi lugng ph3n tu cOa cSrc-acrylodan. oSrc-acrylodan c6 khdi 
lugng phdn tu l^ thuy i t Id 31587 Da vd k i t qud thuc t i sau khi deconolution bdng chucmg trinh MagTran vdi peak chinh Id 
31588 Oa. 
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Hinh 3. Sg bien dSi cuong do hinh quang khi gdn voi chdt bdm va di Igc cita no. A Sg thay ddi cudng dOhujfnh quang CUB 
protein dugc danh dau bdi acrylodan khi tuong tdc vdi Erlotinib so vol ddi chung dm (DMSO); B. So dd thS hi#n khd ning 
bdm cua Erlotinib len cSrc thong qua Kd 

KET LUAN 

Nhu vgy protein cSrc da dugc bidu hi?n 6n dinh 
frong S. subtilis. Protein cSrc sau khi tinh sgch da 
dugc danh dau bang chdt phat huynh quang 
acrylodan va cd thd dung frong viec sang lpc nhanh 
cdc chat c6 khd ndng bam vao cSrc kinase phyc vy 
cho viec tham do cdc chdt ftc ehd cac td bdo khdi u. 

Ldi cdm un: Nghien ciiu ndy duac tai trg b&i Quy 
Phdt trien Khoa hoc vd Cdng ngh? Quoc gia 
(NAFOSTED) trong di tdi ma s6 106.16-2011.80. 
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EXPRESSION O F cSrc IN BACILLUS SUBTILIS A N D PURIFICATION F O R S C R E E N I N G 
ITS BINDERS BY U S I N G FLiK M E T H O D 

Phan Thi Pbuong Trang-, Nguyen Due Hoang 

University of Science. VNU-HCMC 

SUMMARY 

cSrc tyrosine kinase is a non-receptor tyrosine kinase protein that is encoded by the SRC gene. This gene is 
simitar to the oncogene SRC gene of Rous sarcoma vims, encoding for vSrc. cSrc activation has been observed 
in about of 50% of tumors derived from the colon, liver, lung, breast, and pancreas. Screening small molecules 
that bind to cSrc is important in development of drug that inhibits the growth of the tumors, FLiK 
(Fluorescence Label in Kinase) method has been developed recently allowing to screening the binders that bind 
to in or outside ATP pocket of kinase. The cSrc kinase domain for FLiK was expressed in Escherichia coh, but 
the expression was unstable after keeping the strain in a fridge or deep freezer for a certain penod In this 
report, we presented the expression of cSrc kinase domain in Bacillus subtilis (B subtdls) and purification 
using affinity chromatography The expression of this protein was stable in B subtilis using the strain 
recovered from a deep freezer. Purified kinase was then labelled by a fluorescence molecule, acrylodan. The 
molecular mass was identified by LC-ESI-MS (liquid chromatography elecUospray ionization mass 
specUometry). The labelled kinase exhibited the ability to use for screening its binders. 

Keytvords: Bacillus subtilis, plasmidpHT. cSrc kinase, FLiK 
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