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TOM TAT

eSrc 13 m§t protein tyrosine kinase khong chira thy thé duac ma hoa bén gen SRC. Gen ndy tuong tr nhir
gen gy bénb ung thu SRC eia virus sarcoma, ma héa cho vSrc. Si hoat héa cSrc duge ght nhin xudt hign
trong kboing 50% khbi u ¢é ngudn gbc tir rugt két, gan, phm vl va tyy. Vide sing lgc cie chiit bAm Vo cic
kinase ndy ¢ vai trd quan trong trong viée phat trien thude ic ché sy phat tridn cia cac khéi v Phuang phap
FLIK (Fluorescence Label in Kinase) dya trén vigc dinh déu hujmh quang trong kinase, duge phat trién trong
nhimg néim gn @iy cho phép sng loc chét biam vao kinase nhim phit hign cac chit e ché ndm trong hay
ngodt i gén ATP. Protein kinase c¢Sre cho FLIK 83 duge biéu hign tén Escherichra coli, tuy nhién vide biéu
hién khong dn dinh sau khu giit lanh chung mje thin gran. Trong béo cdo nay, ching 131 trinh by vige biéu hién
cSic trong Buuilm subtilis (B subnfis) va tinh ché bing phuang phap sée ky 41 lwc Sy bidu hidn protein niy &
B. subtilis kha &n djnh sau khi ching duge hoat héa tro la tir o dong. Kinase tinh sach sau d6 duoc danh déu
buynh quang sir dung chét acrylodan, Kl\ul fugmg phan 6 cia cac enzyme niy duoce xde dinh bing LC-ESI-MS
(liqud ion mass ). Protein duge tz0 ra cf danh ddu huynh
quang d3 c6 thé duge sir dung tmng sang loc chit ghn vio kinase theo phuong phap FLIK

Tir kida. Bacillus subtilis, kinase cSre, FiiK, plasid pHT
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cSrc la mdt protein tyrosine kinase ndi bio
khéng chita thu thé dugc md hoa boi gen SRC. Gen
niy co ciu triic tuong e nhu gen gay bénh ung thir
SRC cita virus sarcoma (v8rc) (Wheeler et al., 2009).
Sy hoat hoa cSre duge gh1 nhan xudt hlen trong
Kkhoing 50% khdi u c6 nguén gdc tir rugt két, gan,
phul, vi vi tuy (Dehm, Bonham, 2004). Do vay,
cSre d3 tri thanh protein muc tiéu cho viéc nghiéa
ciru irc ché nhim 1am han ché su phat frién khéi u.
cSre durge tao thanh tir 6 viing chire ndng: domain 4
trong dong voi céc protein Src khac (SH4 domain),
ving duy nhét, SH3 domain, SH2 domain, domain
6 hoat tinh va mot dudi diéu hoa ngin (Okada,
Nakagawa, 1989; Nada er al, 1991). Trong dé
domain ¢6 hoat tinh kinase ¢6 vai trd quan trong nhat
vi thu hit sy quan tdm cla cdc nha khoa hec d&
nghién ciru viéc (rc ché sy hoat djng ciia protein
cSrc. M6t trong cac nghién ciru déng hru y thoi gian
gan diy trong viéc sang loc chit bdm vao cSre la sir
dyng phuwong phip danh diu hujmh quang lén
protemn kinase — phumg phap FLIK (fluorescence
label in kinase). Chiét phat huynh quang, acrylodan
duge gin 12 protein kinase ngay sau motif DFG

(DFG+1) ndm trén ving A loop. P& danh déu chinh
X4c tai vi tri ndy, leucine & vi tri DFG—1 dugc thay
thé bang cysteine, trong khi d6 cystcme & céc vi tri
khic dugc thay bing serine. Khi gin thém mét phin
1 (binder) vio vang ghu DFG trén protein ¢6 mang
acrylodan s& lam thay dbi méi trugmg xung quanh
acrylodan. Sy thay d61 méi trudmg nay din dén sy
thay ddi phd va cudmg d6 huynh quang duge phat ra.
Viéc do cdc thay ddi nho vé huynh quang nay s& cho
phép sang loc cdc phdn tit nhé bim vio ving trong
hay ogoai thi ATP (Sumard e af., 2009). Trong
nghizn ciu trén cSre ding cho FLiK dugc biéu hign
trong Escherichia coli (E. colt), tay nhién, trong qua
trinh thyc hién ching t6i nhan thiy ring sir biéu hign
protein ndy khéng on dinh sau khi ching dugc giit &
ti lanh 4°C hay -80°C.

Pé mai quyé! viéc biu hién khéng &o dinh,
phuang dn sit dung mdt hé thong biéu hién Baciflus
subtilis (B. subniis)y dugc lya chon. Gibng nhu E.
coli, hé thong biéu hién B. subalis ¢é nhidu wu diém
nhwr phit trién nhanh va d2 thao tée, khi so voi bé
théng nédm men, (e bao céin tring va té bio dng vat
Trong thoi gian gin day, hé thong biéu hign cho B.
subtifis dang dwgc phit toién va hoan thién din,
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Plasmid cam ing bidu mén manh v6i promoter
Pgrac (Phan ef al., 2006), c6 thé sir dung dé bidu
hién protein tai t& hqp dugc phit trién tir nam 2007
{(Nguyen et al., 2007). Dua trép promoter Pgrae, thu
vién cic promoter manh ding cho myc dich bidu
hién protein tii to hop ciing di dugc tao ra (Phan e
af., 2010, 2012).

Trong nghién cini ndy, ching t5i tién hanh doog
héa doan DNA mi héa cho domain c6 hoat tinh
kinase cua cSrc trong dd c6 chia cac dot bién can
thiét dé dénh diu huynh quang vio plasmid bidu hién
cho B subtiis. Sy biéu hién protein cia ching B.
subtitis gitt lanh duge khdo sit va dwoc tinh che.
Protem finh sach sau d¢ duoc dinh ddu bang
acrylodan va kiém tra khéi luong phan tir bing LC-
ESI-MS  (liquid chromatography electrospray
ionization mass spectrometry). Khi nang si dung
protein ¢6 mang aerylodan dé sang loc céc chdt bam
duge kiém tra vai erlotinib, mét chit di duge bidt 13
<6 klxa ning bam 1én vi tri domain kinase cia cSrc.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Ching vi sinb v&t, plasmid v mdi trudng nubi cly

E£. coli OmniMAX (Invitrogen, Carlbad, CA)
duge ding dé dong hoa va B. subsilis 1012 {leud8
metBS lrpCZ hsdRM1)y duoc ding d& biéu hién
protein tai 13 hop. Cac chung vi sinh vt duge gilt
trén dia Petri & 4°C hoic & -80°C trong 15%
glycerol. Plasmid pHT212 (Phan ef al., 2010) ding
lam plasmié khung dé thiét ké plasmid bidu hign va
plasmid pHT320 diing )am khuén dé kiuéch dai gen
dung hgp mi héa eho LysSN-His-TEV dugc cung
cdp boi Céng ty TNHH Céng nghé Sinh bee HT.
Plasaiid pOPIN-F-cSrc (Simard ef af, 2009} ding
lam khuén dé khuéch dai gen ma hoa cho cSre. Gen
ma hda cho kinase cSrc duge sir dung trong nghién
citu ndy c6 ngudn géc tir ga, nhung trinh ty protein
clia 06 tuong déng 100% v6i domain kinase cSrc cla
ngudi. Plasmid ti tb hop pHT1087 c6 so 6 cu trac
nhu Hinh | droc st dung dé khio sét sw bueu hign.
Té bao E. coli vi B. subtihis dugc nudi chy léc uén
méi truémg Luria broth (LB) & 37°C hodic 23°C,
khiing sinh dugc thém vio véi ning dd tueng img
(ampicillin 100 pg/ml d&i véi E coli va
chloramphenicol 10 pg/ml di véi B. subtilis).

Tao plasmid pHT1087 (Pgrac22-LysSN-His-TEV-
c8rc)

Phu tién, plasmid pHT1046 {Pgrac212-cSrc) cb
mang gen mé héa cho domain ¢6 hoat tinh kinase
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cla c8rc chiu sw kiém soat ciia promoter Pgrac2ly
duge thiét ké nhir sau. Gen mi héa che domain g§
hoat tinh c¢ia ¢Sze duge Kkhuéch dai sir dyng cﬁp
mi, SRC_F
CCAGGGATCCGTGGCGGCGCAGGATGAATH
TATCG-3’ (v tri cit cia BamHI dugc gach duii)
va SRC R, 5.
TGCCCCGGGGACGTTATTTTTICAAATTGCGG
ATGGCTCCAAGCGTTAGAGTGGTTCCTTCAG
ATGC-3' fvi ui cit cia Smal durge gach dudi) vai
khudn pOPIN-F-CSK. Sin phim PCR duge xi i
bing BamHI vi Smal, nbi véi pHT212 duge xir iy
BamHI va Smal. San phdm ndi nhd T4 DNA ligase
duge bién nap vio E. coli tao pHT1046. Sau 85,
plasmid pHT1087 duge tao ra bing cich khudch dg
doan gen dung hop c¢& chira [ysSN-His-TEV ti
pHT320 v chén vao pHT1046 ta1 BamHI sit dung
k1t In-Fusion (Clontech Mountain View, CA). Ci
mébi duoc s dung 8 khuéch dai doan gen dung kep
nay gom LysSN_F, 5.
TTAAAGGAGGAAGGATCTATGAGTCAAGAA
GAACATAACCATGAA-3" va LysSN_R, 5
CGCCGCCACGGATCCCTGGAAGTACAGGTTC
TCACCGCCACCGCCAGAAGAATGATGATGAT
GATGGTGAGATCC-3" (viing DNA gach dudi cin
cho dung hop).

Cée plasmid tao thanh dwge giai trinh ty dé kidm
tra tinh nguyén ven va ddng khuén ciia cic doan gen
Hinh 1A thé hién so dd cia plasmd pHT1087, viing
promoter, gen muc tiéu va vi tri cic moi.

Khao sit biéu hién cia protein myc tidu va di
on dinh

Chung B, subtifis mang céc plasmid duge pudi
cdy Jic trong méi tudmg LB & céc nhiét 4§ 37°C
hode 23°C. Té bao dwge thu nhin sau 4 gidr cam img
IPTG (lsopmpyl p-D-1-thiogalactopyranoside) trong
trwong hop nudi cay & 37°C va sau 16 gid trong
treémg hop nubi cdy & 23°C. Té bao duge xir Iy bing
lysozyme va phd vo té bao biing sonicator VA mﬁu
ndy duge goi la protein !ong (T). Tlep dén, miu &
bao bi pha v& s& dwge ly tim 12000 rpm, trong 5
phuit, treng eppendorf 1,5 ml va dich ndi & bén tén
£0i 1a dich hoa tan (S). Céc dich hoa tan nay sau 6
duge twdn vai cdc bat agarose Ni-NTA (Qiagen,
Limburg, Netherlands) va dugc nira trén cac ot ly
tdm. Céc protein cé dudi His-tag bam Ién cac hat ndy
s& duge trdn voi dém nap méu cho SDS-PAGE vé
mau niy dugc gm 1a His (Hinh 1B). Dé xdc dinh &
un dinh s biéu hién ¢Sre dung hop, ching gli”
tudn & 4°C vi 3 thing & -80°C duge hoat hoa vi
khao sat sy bidu hiér twong tir nhw trén,
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Tinh sach protein ¢Sre

Té bio duve nudi chy & 23°C va thu nhin twong
ty phu myc khdo sat biu hign. Té bao duoc phé vo
béng lysozyme v sonicator trong dém ly giai/dém. 1
(dém NaPi 50 mM, pH = 8, NaCl 300 mM, DTT 1
mM, lysozyme 250 pg/ml, protease inhibitor 1
vien/59 ml, PMSF 1 mM). Miu duge Iy tim lanh va
dich ndi dugc fru lai dé cho qua ct HisTrap HP (GE
HealthCare, Little Chalfont, UK) trén may FPLC.
Tit ¢a céc budc qua cdt déu duge tinre hign & 1 7°C.
Téc 4o dong cho qua cdt 13 2 ml/phit. Sau khi nap
méu, cot dwgc rira bing dém ria covdém 2 (dém
NaPi 50 mM, pH = 8, NaCl 300 mM, glycerol 5%,
imidazole 20 raM, DTT | mM). Sau d6 protein dugc
thu nhin bang dém 3 (dém NaPi 50 mM, pH = §,
NaCl 300 mM, glycerol 5%, imidazole 250 mM,
DTT 1 mM) theo gadient ndng G4 imidazole. Cic
phin doan ¢6 chira protein cSrc dung hop s& duge
thu nhin cho bude tép theo.

Protein dugc thu nhin ¢ trén s& dugc cht b'img
TEV véi ti 1& TEV so véi protein mu la 11 30 theo
trong lwong, trong 16 gid, & 7°C. Dém chira trong
miwdém 4 duge sir dung trong phan éng cit TEV
(Tris-HCI 25 mM, pH 8, NaC! 100 mM, glycerol
5%, DTT 1 mM, EDTA 0,5 mM). Mau sau khi ciit
duge loai bd EDTA sir dung tii thim tich va nap lai
qua ¢t HisTrap HP trén mdy FPLC. Thu nhén cic
mau di qua cdt va cic mav_duge dung ly theo
gradient ndng 43 imidazole. M3u & qua ¢dt ¢6 chita
cSre dugc pha logng 5 Iin st dung dém 4 khéng
chira NaCl va nap qua cot HiTrap Q FF 1 ml (GE
HealthCare, Little Chalfont, UK) véi téc d6 dang 1
ml/phit trén miy FPLC. Cft s& duge riza bing dém 4
chira 25 mM NaCl va san d6 protein duge thu nhén
st dung dém dung ly/dém 5 (Tris-HC1 25 mM, pH 8,
NaCl 560 mM, Glycerol 5%, DTT 1mM) theo
gradient ndng 49 NaCl; phin tich cic miu nay trén
SDS-PAGE 2 x4c dinh cic phin doan chia protein
myc tiéu, gom cdc méu niy lgi va chia thanh timg
ng nhé it & -80°C.

Pénh div huyeh quang va do khdi lwgng phin tir

Viéce danh ddu huynh quang dugc thuc hi¢n theo
qui trinh da duge cong bé (Simard et al., 2009). Vi
co ban, protein ¢Src dugc trdn voi acrylodan
(Invitrogen, Carlsbad CA) theo ti 1§ 1:1,5 va dé qua
@m trong ti & 4°C. ¢Stc ¢6 dinh din duge riza ba
lén six dung Amicon (Milipore, Billerica, MA) bing
@ m do hoat tinh/d&m 6 (50 mM Hepes, 200 mM
NaCl, pH 7,45) d& logi b lrgng acrylodan khéng
phén (mg. Protein cSrc c6 danh déu dugc phin nhé

va gitr d6og & - 80°C. Miu protein c6 dinh diu va
khong c6 danh diu acrylodan dugc thay 86i dém
biing nwéc theo hudmg din sit dung bé kit DyeEx 2.0
Spin kit (Qagen, Limburg, Nethertands). Miu sau
d6 s& duoe nap vho LC-ESi-MS trén cdt C4. Khéi
lugmg phin t¥ cia protemn sé duge tinh todn bing
chuong trinh MagTran
(http://magtran. software. informer.com/).

Kiém tra khi ning si dung protcin dé sing lgc

Kiém tra kha ning st dung protemn dirge thuc
hign cho cSre c6 danh dau acrylodan trong dfa 384
giéng Cac hgp chit dasatimb, 1matinib va eriotinib
duoc hoa tan trong DMSO (dimethyl sulfoxide) &
nong d6 cao hom 20 l4n trude khi s dung Céc hop
chit duroc trdn véi cSre co danh diu & ndng 86 tir 10
nM dén 50 pM. Thi nghiém duge lp lai 3 ldn, M&i
mdt gidng chita | pl cic hop chit va 19 pl dém 6
chira thém 0,01% Brij-35 va 100 oM cSrc. Cic dia
duac day baug nap nhom dinh vé i 15 phiit & nhiét
d6 phdng va doc cudmg ¢6 huynh quang & cac bude
song khac nhau s& dung méy doc dia Tecan Safire2.
Két qua duge xit 1y theo cach da duge cong bd
(Simard et ol., 2009).

KET QUA VA THAQ LUAN
Tao plasmid vi kiém tra biéu hi¢n

Plasmid pHT st dung ving khéi diu cia
plasmid pMTLBS72 (Titok ef g, 2003), cho phép
sao chép theo kiéu theta néa gitip cho plasmid bén
hon vé mat cdu tric 1rong té bao. Promoter duge sit
dung nghlen ciiu ndy la mot promoter mauh,
Pgrac212 kiém soit sy biéu hién gen thdng qua viéc
cam img bing IPTG. Plasmid pHT212 duge ding
Jam khung. Gen mi hda cho cSrc duge dura vao trong
PHT212 thay thé cho gen bgaB tai vi i BamHI va
Smal dé tao thinh plasmid pHT1046. K& d6 ving
DNA ma héa cho diu N cia gen fysSN tir 8. subtilis
duge dung hop v6i His-tag va trinh tr nkén biét cia
enzyme TEV dugc dung hgp véi cSrc tar vi tri
BamHI tao thinh plasmid pHT1087. IysSN 1i gen ma
héa cho lysine-tRNA synthetase cho phép biéu hien
manh trong B. subtilis. 87 dung gen bidu hién nay
clia ching chii dung hop v6i gen muc tigu s& cho
phép gen muc tiéu co thé duge biéu hiégn tbt hon.
His-tag gidp cho viéc tinh ché irong khi d6 vy tri
nhén biét cia TEV s& giip cho viée loai b dudi
dung hop va thu nhr cSre duge dE dang.

Plasmid duoc bién nap vée B. subnlt:s véa khao
sit sy bidu hién cta protein dung hop. O nhiét 48
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37°C. protein dung hop biéu hién rat cao nhumg hau
hét protein déu khong ¢ dang hoa tan (két qua khong
thé hign). O nhiét do 23°C, cSrc dung hop cling biéu
hién kha cao (Hinh 1A, giéng T) va cho thay protein
<6 ¢ dang tan (Hinh 1A, gieng S). Khi tron mau
protein dang tan véi hat agarose Ni-NTA, rira va
dung ly. Két qua cho thdy ¢Src dung hop co ﬂle bam
hat (Hinh 1A, gleng His). De khao sit d6 on dinh,
céc dia Petri dugce gitr 3 tudn & ti lanh 4°C va ong
gidng dugc gilr 3 thang & tu lanh -80°C dugc ria lai
trén dia va chon 5 khudn lac cho méi diéu kién dé
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khio sit sy biéu Enen Ket qua khao st biéu higa
dugc ghi nhin cho d:ay tét ca cdc khuin lac déu o
lirgng protein biéu hién tan va kha ning bam Ién it
tirong ti nhu & hinh 1A. Trong khi d6, cdc ching £
coli ¢6 mang plasmid pOPIN-F-cSrc (Simard ef al,
2009) lai cho biéu hién cSrc khong & én dinh qua cic
diéu kién bio quan trén; 2 - 3 khudn lgc trong §
khudn lac khong biéu hién cSrc dé co thé tinh ché
duge. Két qua nay chimg 16 cic dong B. subfilis cy
mang plasmid pHT1087 cho phép protein cSre dung
hop bicu hién 6n dinh trong céc digu kién bao quan.

Hinh 1. Kiém tra kha nang biéu hign va tinh ché cSrc béng dién di SDS-PAGE. A. Khéo sat si biéu hign protein eSrc; T.
Protein tdng 6 cia té bao; S. Mau prolzln hoa tan thu nhan dugc sau khi loal bd tia; His Protein dwoc bét lai trén cac hat
Ni-NTA; B. SDS-PAGE thé hign cac mau protein trong qua trinh tinh ché; M. Thang protein chudn; S. Mau protein hoa tan
trurdre khi nap vao cot: His. MGt phan doan ciia mAu protein duec dung ly sau khi bam 18n et HisTrap; TEV. Mau His duge
cdt bing TEV: non His. Phan doan khéng bam lén cdt HisTrap sau khi cho mau TEV qua cét: Ani. Mau thu nhén dugc sau

khi tinh ché tir cot HiTrap Q FF.

Tinh sach protein va dinh diu huynh quang

Té bao B. subnlis thu nhan sau khi cam {mg biéu
hién dugc pha v& thanh t¢ bao, ly tim loai bo céc
mang v ciia té bao ciing nhu cic protein khdng tan,
thu nhan phin doan protein hoa tan (Hinh 1B, giéng
$). Nap phan doan protein hoa tan Ién ¢ét HisTrap
HP gin véi may FPLC. Protein dugc dung ly theo
khuynh d¢ tang dén cua imidazole; cac phan doan co
chira protein dung hop dugc gom lai (Hinh 1B, giéng
His) va thye hién phan (mg cat bing TEV trong tai
Lham tich nhim lim giam lugmg imidazole trong
mau. San pham cit (Hinh 1B, giéng TEV) duge nap
la1 qua ¢t HisTrap; cac phan doan protein di qua cot
s¢ chira ¢Src (Hinh 1B, giéng non His) vi dudi His da
bi cat bo. Nham lam sach hon, cac phan doan protein
duge nap qua cdt HiTrap Q FF va protein duge dung
ly theo nong d§ tang dan cia NaCl. Cac phan doan
sau khi tinh sach duoc gom lai va bao quan. Két qua
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cho théy protein cSrc kha tinh sach trén SDS- PAGE
(Hinh 1B, gteng Ani) va co thé sir dung cho cic
bude ké tiép. Mu protein nay duge sir dung dé do
khéi lugng phan tir bing LC-ESI-MS. Két qui do
duge sau khi deconvolution bing chuong trinh
MagTran v&i peak chinh 4 31368 Da (Hinh 2A),

ong thich véi khdi lwgng phin tir ¢Stc theo 1j
thuyét 12 31362 Da.

Kinase cSrc duoc tinh sach cé mang ba dit
bién chuyen cysteine thanh serine, C277S, C4835,
C496S nham tranh viée danh diu & cdc vi tri khong

mong muén va mét dét bién chuyén leucine thanh
cysteine, L407C. DGt bien L407C, nam ngay sav
motif DFG la vi tri acrylodan s& dugc gin vao. Khi
acrylodan gin vao & vi tri ndy cé thé gitip cho vige
phat hién cdc thay ddi nho trong cau triic ci
protein khi c6 mot phan tir bim vao. Protein duge
dénh ddu nhu duge mé trong phan vit ligu vi
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phuong phip. Sau khi dinh diu, cSrc-acrylodan
duge do khédi luomg phan fr bing LC-MS va
deconvolution bing chuwong trinh MagTran. Két
qui cho thiy, peak chinh cé khéi lugng phin tir 1a
31588 Da tuong ing véi khéi lugng phan ur la
31587 Da. Tir eic két qua niy, ching (5i c6 thé két
lugn ring protein kinase cSr¢ duge biéu hign r B.
subtilis va protein duge danh ddu o6 két qua dung
nhir dir doan.

Kiém tra khi ning sir dyng protein duge danh
diu 48 sang lpc

Sau khi ¢6 durge protein dank ddu ching t5i tlen
hanh kiém tra khi nang sit dung dé sang lgc cic chit
bam vio n6. Déu tién, cic chit nhu dasatinib va
imatioib dwoc sir dung d& kbdo sat, cac két qua thu
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nhén duge vé su dap img cla protein nay & bidc séng
475 nm v S0S nm 1 firong ty nhu cAc két qua thu
nhin cho protein duge tinh ché t E. coli (Simard e
al., 2009). Sau &6 ching i tién hanh khio sat (hém
voi erlotinib; day 12 mét chit dic biét bam vao EGFR
kinase, tuy nhién né cling 6 khd ning bim vio cic
kinase khdc {Karaman er al, 2008). Két qua cho Lhay
khi c6 s hién dién cia crlotu:ub 43 lam thay abi
cwéng d6 huynh quang cia acrylodan (Hinh 3A). Cic
bude song chon dé tinh todn ¢b thé st dung 1i khodng
458 nm — 480 nm chia cho 500 am — 520 nm; Kd
(dissociation constant) vin khong thay déi dang ké khi
chon buéc song trong khoang nay @& tinh (Hinh 3B).
Nhu viy, protein ¢Src thu nhin tir B. subnlis ciing c6
ciing dac tinh nhu i E. coli va ¢6 thé dung troag sang
loc cic chat bam vao kinase cSre.
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Hinh 2. Khéi lgng phin tr cla protein cSrc va cSre-acrylodan A Khéi igng phan tlr ctia mau protein cSre khéng ¢ dénh
ddu acrylodan. Protein cSrc c6 khdi legng phan tlr Iy thuyét (3 31362 Da va két qua thyc té sau khi deconvolution bang
chuong trinh MagTran vé1 peak chinh I 31368 Da; B. Khdi ltrong phan ti ciia oSre-acrylodan. oSre-acrylodan co khé
irgmg phan tie Iy thuyét I 31587 Da va kit qué thyc 16 sau khi deconchution bing chirong trinh MagTran v peak chinh 3

31588 Da.
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Hinh 3. Sy bién ddi cm:rng &b hinh quang khi gan vén chét bam va &i lwc cltand. A Sy thay ddi cuéng 48 huynh Quang cln
protein duyc danh déu bdi acrylodan khi twong tac véi Edotinib so véi d6i ching 4m (DMSOY, B. S¢' 6 thé hién khd nng

bam cua Erotinib [&n ¢Sre thong qua Kd

KET LUAN

Nhu vy protein cSrc d3 duge bidu hign dn dinh
trong B. subtilis. Protein cStc sau Khu tinh sach da
dwgc danh ddu bang chit phét huynh quang
acrylodan va c6 thé ding trong vide sang loe nhanh
cic cht co kha ning bam vio ¢Sic kinase phuc vo
cho viée thim do cac chét e ché cac t€ bic khéi u,

Lo cdm om: Nghién ciku ndy duoc tai trg boi Qup
Phit trién Khoa hgc va Céng ngh¢ Quéc gia
(NAFOSTED) trong dé tai md 56 106.16-2011.80.
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EXPRESSION OF cSrc IN B4ACILLUS SUBTILIS AND PURIFICATION FOR SCREENING
ITS BINDERS BY USING FLiK METHOD

Phan Thi Phuong Trang:, Nguyen Duc Hoang
University of Science, VNU-HCMC

SUMMARY

¢8rc tysosine kinase is a non-receptor tyrosine kinase protein that is encoded by the SRC gene. This gene is
similar to the oncogene SRC gene of Rous sarcoma virus, encoding for v8rc. ¢Src achvation has been observed
in about of 50% of tumors derived from the colon, liver, lung, breast, and pancreas. Screemng smail molecules
that bind to ¢Sre is important 10 development of drug that inhibits the growth of the tumors. FLIK
{Fluorescence Label i Kinase) method has been developed receatly 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 colr, but
the expression was unstable after keeping the strain in a fivdge or deep freezer for a certain penod In this
report, we presented the expression of cSrc kinase domain in Bacillus subrilis (B subtilis) and punfication
using affinity chromatography The expression of this protein was stable in B subfifis using the strain
recovered from a deep freezer. Purified kinase was then labelled by a fluorescence molecule, acrylodan. The
malecular mass was identified by LC-ESI-MS (hquid mass
spectrometry). The labelled kinase exhibited the ability to use for screening lts binders,

Keywords: Bacillus subtilis, plasmid pHT. cSrc kinase, FLIK
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