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T 6 M TAT 

Bacillus subulis da duoc dung dk h ik hien cfic protein dang tiet diing trong cong nghiep tî  ISu, nhimg n^fin cmi sii dyng dfi bi^ 
hi?n vupt muc protem npi bao hudng den thu nh|n protein c6n chua dugc kham pha. Enayme casein kinase (CKID) c6 vai tr6 quan 
trgng trong nhjp sinh hpc ngay (circadian rhythm) va dieu h6a sv v|n chuyin eIF6 (eukaryotic translation initiation fecior 6) ra khfii 
nhan - mgt protein co vai tro quan trgng trong smh t6ng hgp tifiu phin 60S ciia ribosome te bio nhan thyc. Trong bio cao nay, chiliig 
toi sil dyng CK ID Ito mo hinh dc bifiu hifin va tinh chl vung ho?it tinh ciia enzyme nhy ti^ng B subtilis sit dvng plasmid dugc [^t 
trial boi nhom n^fin cuu trong nhm^ nam gin day. D5u tien, gene ma boa cho CKl D dugc d6ng hda vio mftt vector bilu hi^ cho 
B. subtilis, trong dd CKl D dupc gfin v6i m§t duoi dung hgp co mang His-tag. Ke den, inh hirdng cua nhi^t dg len s\r bieu hi^ d̂ ng 
tan ciia CKID dung hgp dugc khio sat Sau do, CKID tinh sach khong mang dufli dung hgp dugc thu nhgn thflng qua c4c buoc tinh 
chi khic nhau nhu sic ky ii lye, cit bo duoi dung hgp, trao dfli ion. (Chfli lugng phin tii ciia CKID dugc xic dinh 1^ bing LC-MS, 
Kfit qui cho thiy cfl thfi su dyng B. subtilis lim chiing chii dfi bifiu hien protein tii tfl hgp va protein CKID dugc tinh s ^ cfl ti^ 
nang sii dyng trong cic nghien cuu smh hoa vi sinh ly khic 
Tit Idioa Bacillus subtilis. CK 1D, pHT vector, Pg7-flc212. 

MdOAU 

Protein kinase \d m t̂ en^me kinase c6 th4 thay dfii mOt pnatein kh^c bing c6ch gan vao no c6c nhom phosphate. Sv 
phosphoryl hda thu&ng dan din cdc thay d6t vk chi>c nang ciia pnstein dfch tiang cdch thay d6i hogt tfnh enzyme, vj trf 
trang l4 bdo, ho|c tirang tdc vdi cdc protein khdc. B$ gene ngirdi chi>a khodng 500 gene md hda cho cdc kinase vd 
chi^m 2% cdc gene ngirdi. Cd den 30% cdc protein ngudi cd th i bj thay ddi bdi ho^t tfnh cOa cdc kinase vd cdc kinase 
di4u hda ph^n Idn cdc con dirdng t l bdo, d$c bi$t cd lien quan din con dirdng tnjyln tin hi#u Hp protein kinase CKl 
ngirdi du'Q'c ma hda bdi sdu gene (a, y l , Y2, yS, 5, and e) vd dilu hda cdc qud trinh sinh hda khdc nhau bao gim dudng 
tmyln tin hi$u hedgehog, nhjp sinh hpc ngdy (circadian rhythm), i>c chl kh6i u c6 lidn quan p53 (Cheong vd Virshup, 
2011). H Q C K I cua cdc kinase serine/threonine dilu hda cdc qud trlnh sinh hda thong qua vi$c gin vao vd phosphoryl 
hda cdc co chat protein. Trong sd dd, CKl D (6) cd vai trd quan trgng trong nhip smh hpc ngdy (Xu ef al.. 2005; Meng ef 
al., 2010) vd dilu hda sg v$n chuyin elF6 (eukaryotic translation initiation factor 6) ra khdi nhdn - m$t protein cd vai trfl 
quan trgng trong sinh tong htyp tilu phin 60S ciia nbosome te bdo nhdn tht/c (Biswas ef al., 2011). Vdi vai trd quan 
trpng nhu v^y, vi^c khdo sdt cdc cdch khdc nhau d l bi$u hi$n vd tinh chl cdc protein kinase mgt cdch d l ddng phi^ vg 
cho cdc nghiSn ci>u cdc d§c tinh sinh hda, clu tnic hay cdc phdn ti> O'c chl nd la dilu cin thiet. 

H§ thing bllu hi$n protein d 8, subtilis hien dang dm^c quan tdm nghidn cdu vd da cd m$t s6 h$ thing bilu hi$n cho 
phdp protein bilu hi^n h i ^ qud cao. Trong dd, h$ thing vector pHT da dugc phdn phdi bdi cdng ty H^obifec (Bi>c), cho 
phdp bilu hi§n protein hi$u qud trang 8. subtilis. Tidu bilu cho nhdm vector pHT id pHTOI (Nguyen et al., 2007) ofl 
mang promoter Pgrsc, cho phdp bilu hi$n prolein tai td hgp ndi bdo ldn din 16%. Nham cdi thi$n h^ thdng bilu hi^ 
ndy, mdt Hiu vi§n cdc promoter cd ngudn gdc td Pgrac dugc tao ra bing cdch thay ddi mgt hay kit h^p nhilu ylu «S 
trdn vung bdo ton nhim tgo ra nhu>ng promoter mgnh hon vdi hidu qud hoat dgng cao hon. Chung tdi dd tao ra mdt thtf 
vidn cd hon 80 promoter chda cdc bien th i cOa promoter Pgrac cho phdp sdng Igc li/a chgn promoter phii hdP Uieo y&i 
clu sd dyng (Phan ef at. 2010). Cdc promoter ctia thu vign ndy du-gc chia lam hai nhdm chfnh: (i) cdi tht§n dd m9"h 
cua promoter thdng qua w$c thay dl i cdc nudeotide d cdc vj tri bdo ton nhu- UP element, vimg -35, vung -15, vOng -10 
vd vCing +1 (Phan ef al., 2012); (ii) cdi thi$n d^ bin ciia mRNA thong qua vide thay ddi trinh tu' nucleotide ti> viing +1 d̂ n 
codon md diu. Trong thir vign nay, promoter Pgrac212 thugc nhdm thd 2 c6 khd nang cho phdp bilu hign protein tai ti 
hp'p nOi bdo Ifin din hon 26% protein tdng (chu-a cdng bo), Trong nghien ciru ndy, vector bilu hi0n vdi promoter 
Pgrac212 dugc sd dgng d l bilu hi^n CKl D trong B. subtilis. 

Trong nghidn cdu co ban hay irng dung can protein tdi t l hgp, vide bilu hi§n vd tinh chl protein mgt each dl ddng 4 
mdc cao ludn Id lya chgn du'Q^ uu tidn hang dau. Chinh vl vgy ma vide si> dyng E. coli d l bilu hign vd tinh chl protein . 
tdi t l hgp ludn Id lira chgn diu tidn trong cdc thi nghidm cin thu ntian protein. Tuy nhidn, vide bieu hign cdc proteifi 
kinase trong E. coli khdng phdi luc ndo eung diin ra mdt cdch tiiu$n Igi. Do vdy, thdm dd cdc hd thing bilu hidn Son I 
gian cho phdp bilu hi§n vd tinh che protein tdi t l hg-p vdi sd iuwng Idn mgt each d l dang Id mdt trong cdc hirdng mS 
Chung tdi quan tdm. Trong nghien edu nay chung toi sd dyng CKl D nhu mdt protein md hinh d l bilu hidn kinase trong 
B. subtilis nhdm thiet Igp^qui trinh thu nhdn protein kinase trong 8. subtilis vd tim hilu kha ndng SLF dyng 8. subtilis cho 
vi$c bidu hidn vd tinh che protein tdi to hgp. Ngodi ra, vdi myc tieu Id thilt lap phuwng phdp thu nhdn protein OKI tinh 
sgch cho mgc dich nghidn cuu tiep theo, chiing tdi tiln hdnh ddng hda gene ma hda cho vimg kinase oua CKID vd tinh • 
chS qua hai birirc gom trao doi ion tren SP-Sepharose vd sic ky di luc vdi casein-agarose (Longenecker etal. 1996), 
uy nn'dnvi#c tinh chl theo phirong phdp ndy trir ndn rat khd khan vd ton nhilu thdi gian. D l thyc hi§n vide sic k* ii i 

11^ mot cdch dd dang hgn CKID dugc gin vdi mdt dudi dung hgp cd chda His-tag cCing vdi vj tri cdt cua protease | 
I t v . Protein dugc tinh sgeh thdng qua sae ky di Iyc qua cpt Ni-NTA, iogi bd dudi dung hgp, trao ddi cation vd Ipc gel ] 

VAT LlfU VA PHlfONG PHAP 

Chting vi sinh vdt, plasmid vd mdi truvng nudi cay. E. coli OmnilwIAX (Invitrogen) du'gc dung d l ddng hda vi i 
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subms 1012 (leuAS metBS trpC2 hsdRMI) dugc dung d l bieu hien protein tdi td hgp. Plasmid pHT212 (Phan ef al.. 
2010) ddng i^m plasmid khung d l thilt k l plasmid bllu hidn vd plasmid pHT320 dung Idm khudn d l khuich dgi gene 
Ir"^^K f ""̂ ^ ̂ "^ f^° lysSN-His-TEV dugc cung d p bdi Cdng ty TNHH Cong nghg Sinh hgc HT. PlasmkJ pCKDI diing 
Idnri khudn de khudch dgi gene ma hda cho CK1D dirge cung cdp tidi TS. Daniel Rauh. Cde plasmkl dirge si> dyng d l 
k h a o ^ s y bilu hidn bao gdm pHT1161 vd pHT1162 cdsadd cdu tnic nhu Hinh 1. Td bdo E. co//vd 8. suiiMs dirge 
nuoi cdv Idc trdn mdi tnrdng Luria broth (LB) d 37"C, khang sinh dugc them vdo vdi ndng dd tuomg dng (ampicillin 100 
pg/ml dfll vdl E. colivd chloramphenicol 10 pg/ml ddl vm 8. subUlis). 

Dong hda plasmid pHT1161 va pHT1162. Plasmid pHT1161 (Pgrac212-CK1D) cd mang gene md hda cho CKID chju 
sy kldm soat cua promoter Pgrac212 du'gc thiet k l nhu sau. Gene ma hda cho CKID duoc khuich dgi sd dung cgp 
"Z:i^a ~^' ^'"°^^^2^^ieSATGGAGCTGAGGGTCGGGAATAG-3' (vi tri cdt cua BamHI dugc ggch du-di) vd 
CKIDR, 5-CGACGGACGIC6GGCGCGCCAAGGCCTG-3' {vi tri d t oia Aafll duoc ggdi dirdi) vdi khudn pCKID. 
San phdm PCR dugc xd Iy bang SamHl, ndi vdi pHT212 duge xd ly BamHI vd Aafil vd san phim ndi dugc biln ngp 
vdo E. coll. Plasmid pHT1162 dugc tgo ra bing dch khuich dgi dogn gene dung hop d chda /ysSN-His-TEV vd chdn 
vdo pHT1161 191 BamHI sd dung kit In-Fusion (Clontech). Cdc mdi dugc sd dyng de khuich dgi dogn gene dung hgp 
ndy gdm LysSN_F, S'-TTAAAGGAGGAAGGATCTATRAnTnAARAARAACATAAnnATfiAA-:^- vd LysSN_R, 5'-
^,7pT^^^^^^^^^'^^^Tp^^^GTACAGGTTCTCACCGCCACCGCCAGAAGAATGATGATGATGATGGTGAGAT 
CC-3 (vung DNA gach dudi can eho dung hgp). Cdc plasmid tao thdnh duoc giai trinh ty dd kilm tra tinh nguyen vgn 
vd ddng khudn cCia cde dogn gene. Hinh 1B th i hign so dd cua plasmid pHT1162, viing promoter, gene myc tidu vd vj tri 
d c mdi. 

Khdo sdt bi lu hifn cda protein myc tidu (budc 2, Hinh IA). Chung 8. subtilis mang cde plasmid duoc nudi d y lac 
tmng mdi tnrdng LB a ede nhigt dd 37'C hodc 23°C. Te bdo dugc thu nhdn sau 4 gid d m UTig IPTG trong tardng hgp 
nudi d y d 37'C vd sau 16 gld trong tnrdng hgp nudi d y d 23°C. T l bdo dugc XCF ly bing lysozyme vd phd vd t l bdo 
bdng sonicator vd mau ndy dugc ggi la protein tdng (T). Tilp din, mlu te bdo bi phd vd s§ dugc ly tdm 12000 rpm, 
trong 5 phtit, trong eppendorî  1,5 ml vd dich noi d bdn tren ggi Id djch hda tan (S). Cdc djch hda tan ndy sau dd duge 
trdn vdi d c hgt agarose Ni-I^A (Qiagen) vd duoc rira. Cdc protein d duoi His-tag bdm idn d e hgt ndy sd dugc trdn 
vdi ddm ngp mlu cho SDS-PAGE vd mau ndy dugc ggi Id His (Hlnh 1C). 

Thu nh|n protein CK1D qua cgt HisTrap (budc 3 vd 4, Hinh 1 A). Td bdo dugc nuoi d y d 23°C vd thu nh|n tuong ty 
nhu myc khio sdt bilu hi^n. T l bdo dugc phd vd bing lysozyme vd sonicator trong dgm ly giai/ddm 1 (Napi 50 mlW, pH 
= 7,6, NaCt 300 mM, DTT 1 mM, lysozyme 250 pg/ml, protease inhibitor 1 vidn/50 ml, PMSF 1 mM). Mau dugc ly tdm 
Ignh vd dich ndi dugc luu Igi de cho qua^cdt HisTrap HP 5 ml (GE Healthcare) trdn mdy FPLC. Tit cd cac budc qua cgt 
diu dirge thgc hidn trong phdng 7°C. Toe dd dong eho qua cdt Id 2 ml/phut Sau khi ngp miu, cdt duge Krabang dgm 
n>a cdt/ddm 2 (Napi 50 mlul, pH = 7,6, NaCI 300 mM, glycerol 5%, Imidazole 20 mM, DTT 1 mM). Sau eOng protein dugc 
thu nh§n bang ddm 3 (Napi 50 mM, pH = 7,6. NaCI 300 mM, glycerol 5%, imidazole 250 mM, DTT 1 mM) theo gradient 
ndng dd imidazole. Mgt sd cdc phdn doan sau khi qua cdt dugc phdn tich trdn SDS-PAGE. Cdc phdn dogn d chua 
protein dung hgp (CK1D fusion) se dugc thu nhdn cho budc tilp theo. 

Protein dugc thu nhgn d trdn se dugc cat bing TEV vdi ti le TEV so vdi protein miu la 1: 30 theo trgng lugng, trong 16 
gid, d 7°C. Dgm chda trong mdu dugc su dung trong phdn ung d t TEV (Tris-HCI 25 mM, pH7,6, NaCI 100 mM, 
Glycerol 10%, DTT 1 mM, EDTA 0,5 mM). Mlu sau khi eat duge logi bd EDTA vd ngp iai qua d t HisTrap HP 5 ml vdi tdc 
dd ddng 2 ml/phOt trdn mdy FPLC. Thu nhdn cdc mlu di qua c5t vd cdc miu duoc dung ly theo gradient nong dd 
imidazole: phdn tfch d c mlu ndy trdn SDS-PAGE dd xde djnh d e phdn dogn ehda protein muc tidu va thu nhdn lai cho 
budc tinh chl k l ti lp. 

Tinh ch l protein OKI D theo phuxyng phdp trao doi cation, Igc gel vd xdc djnh khdi lu^ng phdn tir (budc 5, 6 vd 7, 
Hinh IA). 0dm cCia mlu protein dugc thu nh§n d budc 4 d trdn dugc thay ddi ddm thim tdch (dialysis buffer)/ddm 4 d l 
gidm NaCI xudng edn 20 mM NaCI vd duge nap len cOt HfTrap SP FF 1 ml vdi tdc dg ddng 1 ml/phut tren mdy FPLC. Cgt 
se dugc n>a bing ddm ttilm tdch vd sau dd protein duoc thu nhgn sd dung ddm B cation/ddm 5 (Tris-HCI 25 mM, 
pH7,6, NaCI 500 mM, Glycerol 10%, DTT ImM) iheo gradient ndng dd NaCI; phdn tich cde mau ndy tren SDS-PAGE d l 
xdc (̂ nh d c phdn dogn chda protein muc tidu vd thu nhdn Igi cho birdc kd tidp. Protein dugc thu nhgn d budc 5/trao 
ddi cation se dugc nap qua cgt Superdex 75 10/300 GL (GE Healthcaro) vdi tdc dd ddng chdy 1 ml/phiit tren mdy FPLC. 
Dgm 6 dCing cho lpc gel cd thanh phan gdm: Tris-HCI 50 mM, pH7,6, NaCI 300 mM, Glycerol 10%, DTT ImM, EDTA 1 
mM. Cdc phdn dogn dugc thu nhdn sd phdn tich trdn gel SDS-PAGE. Mau protein dugc trao ddi dgm bing nude sir 
dgng bO kft DyeEx 2.0 Spin kit (Qiagen). Miu sau dd s§ dugc ngp vao LC-ESI-MS tren cgt C4. Khdi lugng phdn td cua 
protein sd dugc tfnh todn bing chuong trinh MagTran. 

KtT QUA V A T H A O LUAN 

Vdi myc tifiu Id tinh che protein CKID, chiing tdi dd tiln hdnh tgo plasmid pHT1162 trong do CKID dugc dung hgp vdi 
phin diu N cua gen ma hda lysine synthetase, His-tag vd vj tri d t ciia TEV (LysSN-His-TEV-CKID, duge ggi Id CKID 
^sJon). Protein CKID fusion dugc bilu hign b^ng 8. subtilis 1012 vd dugc thu nhgn thdng qua cgt HisTrap; protein ndy 
sau dd duge d t bing TEV vd thu nhgn Igi qua d t HisTrap. Mdu protein sau khi bi d t bdng TEV cd di Iyc vdi d t 
HisTrap se bj giulgi. Cdc phdn dogn chua protein CKl D sau dd se duge tinh chl thdng qua sac k;? trao ddi cation vd Igc 
gel. Sau cung sd dugc kilm tra lgi khli Iirgng phdn tu bang LC-ESI-MS. Cdc ngi dung chinh trong bdo cdo ndy dugc so 
dd hda trong Hinh IA. 
Tgo plasmid vd ki lm tra sy bi lu hl$n tan 

Plasmid pHT1162 cd mang gen md hda cho CKID fusion (LysSN-His-TEV-CKID) duge tgo ra vdi so do nhu Hinh IB. 
So dd vj tri promoter Pgrac212, vj tri cda cdc phin dung hgp vd cdc mdi dugc thd hidn nhu tren Hinh IB. Ddy Id 
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"I plasmid con Ihoi cho phep dong hoa trong E. coli voi gen khang khang smh ampiciline vS bi4u h i ^ trong B. subm 
gen khing khing sinh chtoramphenicoi. 
Chuna B si/tfflis 1012 c6 mang plasmid pHT1162 dirgrc si> dgng khao s4t sv bleu hl«n tan va sv bim I6n c?t Diu tilii 
chSno ta khSo sit sif biiu hien tan ft 37-C (Hlnh IC), tuy nhiSn hiu hit c*: protein ft dang khOng tan vl trong mt, 
nmliSri tan (Sl khang chua protein muc Ueu va hS qua la protein khong thS bam len hgt agarose Ni-NTA. M«t trail 
nho™, each d4 lim Bng tlnh tan cua protein la lam gBm nhi$t dO trong qua Irinh biSu hl«n: diy la m«t trong nhijng ga 
ohaplhiKmg dwcthu^hiSn cho E coff. TM nghiim diwc thu^ hi«n ft 23-C (Hinh 1C) cho thiy prolein muc t& i oSx i * 
hiSn ft miu protein tan (S); protein muc Ueu niy vfti kich thuijc khoang 56 kDa da co the bSm ISn hat agarose Ni-NTA 
Nhim kiim ta protein dirqro bam ten "cot co phai la protein CK1D fusion hay khong. chCing 161 da Bin hanh xu ly dii i i j 
vfti TEV Kit qui tren gieng TEV (Hinh IC) cho thiy protein mgc ti§u CKID liision bi cat va cho ra vach prolein 06 kidi 
thuftc tirong ijng vfti kich thuoc CK1D. khoang 37 kDa. Nhij vSy. pmtein dung h(>p CKID c6 th i dinjcbiSu hi«n tin 
trong S. subtilis ft 23'C va co th i sij dung diiu kien niy de bleu hijn trong blnh nua cay hay (emienlor iftn hon v4 ti^-
hanh Unh che trong cac bijftc k' " ' 

(l)TgoplasmM I 

[ (2) K^5o si g 

[ (5) Tlnh ChS frc^ | 

* 
[ WTCqualQCBBl I 

— I Pflrac212)(»55N-Hr5-TEvl 

Hlnh 1. Stf dd ciia d c bu>oc thf nghi#m chfnh, plasmid pHT1162 va kiem tra sv bieu hifn cQa CK1D dung hgp. A, 
str ai cdc birirc Uii nghidm chfnh. B, str do cira plasmid pHT1162 vd so do vj tri promoter Pgrac212 gen dung hgp vd vt trf c£ia cdc mil 
dung cho PCR. C, SDS-PAGE khao sSt su bleu hien cila protein dung hgp 6 37°G vd 23°C (buirc 2, Hlnh IA); CK1D fusion Id protein 
dung hpp 96m LysSN-His-TEV-CKID (trong do TEV la vj tri nh^n biSt cua enzyme TEV); T, protein tfing; S, phin dogn pratein h6a tan, 
HIS, phdn flo^n pratein hpa tan bdm i§n hgt agarose Ni-NTA; TEV la mSu pratein bdm I6n h9t agarose Ni-NTA dugc xi> 1;̂  bdng TEV; M, 
thang protein 

Thu nh|n CKID qua cpt HisTrap 

T I bdo cd bi4u hidn protein CKID dung hcrp dupc pha vo vd ti\ch pnstein tan thu nhdn sau khi ly tdm dugrc n^p vdo cO' 
HisTrap HP 5 mi 6irgc gan len cot FPLC (bud'c 3, Hinh IA). PnDtein dugc dung ly ra khoi cOt dya trdn gradient nfing Sl> 
imidazole. Di/a tren phe FPLC dio ttiay c6 xu4t hien 1 dinh hap thu ldn, tuy nhiSn khi phdn tich trdn SDS-PAGE CIM 
th^y aS khd nhl^u pnatein khdc cua te bao co di luc v6i cpt HisTrap HP. Trdn hinh SDS-PAGE (Hinh 2A) cho thiy protein 
dung hgp CKID mgc tieu c6 kich thuuc khodng 56 kDa bdt d^u xuat hidn d nong dp 85 mM imidazole (A8). Cdc phSn 
do^n tu AS cho din B6 ducrc gom lai vd thuc hidn phan i>ng cdt bdng TEV (hirirc 4, Hlnh IA). Sau khi cdt bSng TEV 
cho thdy h^u hdt protein CKID dung hgp deu bj cit cho vach co kich thud'c khoang 37 kDa tuang i>ng vd'i kich thm^ 
CKID (TEV, Hinh 2B). San phSm cdt bdng TEV sau do Qirgc ngp Igi len cOt HisTrap, thu nhgn tit cd cdc phdn dogn vi 
phdn tich trdn gel SDS-PAGE. K4t qua cho thdy, khong nhu du dodn, protein CKID bj cat khdng mang dudi His-tag 
nhung v3n bdm Idn cOt vd bat dau dung ly ir nong d5 57,5 mM imidazole. Cdc phan phdn dogn tir C3 den D14 gom l»| 
vd su dgng cho bu6c tinh che kS tidp. Ket qua tren cho thay protein CKID c6 th i thu nhdn thdng qua c$t HisTrap m l 
hpp viri TEV. Protein CKID cd the dupc thu nhdn tuang d6i sach ir nong dO imidazole cao han 87 mM vd vdi gradiert 
ning dp imidazole theo thai gian Idu han thi c6 the thu nhgn CKID sgch hun. 
Tinh che qua sac ky trao doi cation, loc gel vd xdc djnh khoi luong phan tip | 

M3U protein gom Igi sau khi cdt bdng TEV va qua cgt HisTrap a trdn duac thay d6i d§m Idm gidm NaCI xu6ng c6n 2^ 
mM b^ng cdch sir dgng mdng thSm tich. Sau do mdu pnateln se duoc ngp vdo cOt HiTrap SP vd protein dupc dunfl if 
Iheo gradient nfing dp NaCI tdng dan (buuc 5, Hinh IA). Tren sac ky trao doi cation cho thay c6 hai dinh hap thu UV, 
nhung khr phdn tich trdn SDS-PAGE deu cho cung kich thudc hrong Ong vdi CKl D (Hinh 3A). Oilu ndy cho mSy c6 hai 
nhdm protem CKID cd kieu tich dign trdn be mdt GK1D khdc nhau. Tuy nhien, khi mlu dupc phdn tfch bing LC-ESI-MS 
dfiu cho kich thud'c nhu nhau. Do vgy, cdc mlu xudt hien tren ca hai tfnh hap thu UV deu dupc gom Igi d l tinh chl qua 
Ipc gel 
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Hinh 2: Thu nh^n protein CK ID s i r dgng cot c6 di lire vd i His-tag. htal dudng cong s ic ky r^fa t r ^ dupc thS hidn cdc mSu protein 
qua cOt HisTrap HP 5ml trdn hd thong FPLC; dudng mdu xanh tJutmg th4 hidn UV cCia mSu sau khi ra khdi c$t. dudng mdu xanh Id cdy 
the hidn gradient nflng Ofy Imidazole; cdc phdn do^in dupc sd dgng dk chgy didn di SDS-PAGE c6 cham den vi tdm n6i. A, Thu nhdn 
qua cOt HisTrap (budc 3, Hinh IA): dich t6 bdo e. subWis bj phd vd vd cho gdn ldn cpt HisTrap trdn hS th6ng FPLC; SDS-PAGE thfi 
hidn cdc phdn dogn thu nhdn dupc sau khi t^gy qua cOt trdn mdy FPLC. B, cat protein dung hpp bing TEV vd thu nhin qua c(it (budc 
4, Htnh IA): mSu prertein sau khi dupc thu nh$n d trdn (tnjdc TEV) dir^c d t bang TEV viW miu sau khi c i t dirpc thd hidn b ing TEV 
(trdn SDS-PAGE); m3u dupc cSt nay sau d6 qua c$t HisTrap vd dung ditA di qua c ^ (FT); cdc phdn doan khdc thu nhdn dupc sau dd 
tirong dng vdi cdc phdn dogn dirpc lam n&l tren dirmig cong sac ky. 

Hinh 4. Xac ^ n h kh6i l i rpng p h i n t d cda CKID. M 3 U 
proton Ihu nh|n sau khi 19c gel dirpc Ihay d6i d$m sang 
nude vd mau ndy dupc n^p vdo mdy LC-ESI-MS. Khoi 
lirpng phan Id duoc tlnh bang cdch su dgng chuor>g trlnh 
MagTran. Protein CK1D cd kfch Ihudc mong dpi la 36992 
Da vd ket qua do la 37079 Da Kdl qud cd kh6i lupng phdn 
td cao hon 87 Da. Sp chdnh [$ch nay cd the Id pratein da 
bl phosphoryl hda ndn cd thdm m ^ nhdm phosphate. 

Hlnh 3. Tlnh sgch prolein CK ID theo phiromg phdp trao d&i cation 
v4 19c gel. Hai dirdng cong sdc ky phia trdn dupc I h l hidn cdc m l u 
protein dupc tinh che theo phuong phdp cation vd lpc gel trdn hd thong 
FPLC; dudng mdu xanh duong the hidn UV ciia mSu sau khi ra khoi cgt, 
dirdng mdu xanh Id cdy th§ hi$n gradient nong d$ NaCi; cdc phdn dogn 
dupc sd dgng d l chgy dldn di SDS-PAGE cd chim den vd lam nSi. A, 
Tinh ch l theo phuong phdp trao ddi cation (budc 5, Hlnh IA): m l u 
CKID sau khi cdt b ing TEV vd qua c$t HisTrap dupc cho qua cgt 
HfTrap SP FF 1 mi; SDS-PAGE thd hidn cdc phdn dogn thu nhdn dupc 
sau ktu chgy qua cdt trdn mdy FPLC. B, tfnh c h l qua Ipc gel (budc 6, 
Hinh IA): m l u sau khi qua cdl cation dupc nap vao cdt Superdex 75 
10/300 GL; SDS-PAGE t h i hidn cdc phdn doan Ihu nhdn duoc sau khi 
chgy qua cdt trdn mdy FPLC 

M l u d u ^ c ngp vdo cOt Supenlex 75 10/300 GL vd chgy vd i toe dO dong 1 mi/phut. Phdn tfch cdc phan dogn thu d u p c 
xung quanh dinh h i p thu cho thdy c d t h e thu nhdn d u p c protein khd tinh sgch (B13, B11 , Hinh 3B). M l u protein C K I D 
Bnh sgch ndy sau dd d u v c si> dgng d l phdn t ich k h l i l upng phdn t u s u dgng LC-ESI-MS. Ket qua phan tich k h l i l upng 
phdn t u cho t h i y kich t h u d c protein 37079 Da (Hlnh 4), trcing khi k h l i l upng phdn t u dupc tlnh toan tren ly thuyet id 
36992 Da' d ddy co sg* sai khdc 87 Da. S u chdnh Ifich nay co the d u p c ly giai Id do m l u protein cd the dd b] phosphoryl 
hda ndn c6 thf im mpt nhdm phosphate g i n vdo. Ddy la v l n d l t hudng thay khi bieu hifin protein kinase. 



HOI NGHI KHOA HQC CONG NGHE SINH HOC 

Dga trfin cdc k i t qud » iuc hifin d u p c chi jng tdi k i t lu§n n h u sau. C d the b i l u hifin vd tinh che protien kinase O K I 0 ciJa 
ngud i trong S. subtilis. Hf i th6ng b i l u hifin B. subms cd khd ndng d u p c m d rgng s u dyng de tinh c h l cho cdc protein 

kinase khdc. 

Undman 
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EXPRESSION AND PURIFICATION OF HUMAN CASEIN KINASE 1 (CKID) IN 
BACILLUS SUBTIUS 

Nguyen Due H o a n g ' and Phan Th) Phup>ng Trang 

Center for Biosceince and Biotechnology, University of Science, Vietnam National University Ho Chi Minh City 

SUMIWARY 

Though Bacillus subtilis has been used to express secreted proteins for many years in industry, studies oo applying il to express 
recombinant proteins in cytoplasm remain unexplored Casein kinase (CKID) has an inq>ortant role in aberrant circadian rhythm and 
modulating the nuclear export of eukaryotic translation initiation factor 6 (eIF6), a protein with essential nuclear and cytoplasmic 
roles in biogenesis of the 60S subunit of Ihe eukaryotic nbosome. In this study we used CKID as a model protein for expression and 
purification of its kinase domain in B. sublilis using the plasmid that we have recenlly developed. FirsL gene encoding CKID was 
introduced into an expression vector for fi subtilis, in which CKID was fused with a His-tag. Next, the influence of temperature tm 
tbe soluble expression of the fusion CKID was investigated. Then, His-tag cleaved CKID was purified using af!inî  
chromatography, removal of the fiision tag, ion exchange and size exclusion. The mass of purified CKID was measured using LC-
MS. The result demonstrated that B. sublilis can be used as a host to express recombinant protein in cytoplasm and the purified 
CKl D prolein can be used in other biochenucal and biophysical studies. 

Key words- Bacillus sublilis, CKID, pHT vector, Pgraclll. 

Author for correspondce, ndhoang@hcmus,edu vn 




